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THE DEMON OF ANALOGY 

No medium is ever completely replaced by another. Newspapers, radio, televi- 
sion persist in the age of the World Wide Web. Newer, more glamorous tech- 
nologies still glimmer with mysterious and sensual ancestors. The ghosts 
lurking even in state-of-the-art devices remind us of the major challenge still 
confronting the age of trans- everything. How do we coordinate the variable, 
physically based analog past with the programmed, chip-driven digital pres- 
ent? How do we bring vanished mechanisms into our midst again so they can 
provide substance to the thinned formats of virtuality, thoughtful alternatives 
to the automated logic of cybernetics? How can we encourage the cognitive — 
not just the commercial — potential of liquid software, virtual hardware, and 
sensor-based interactivity? 

Many centuries of lensed, boxed, and projective apparatuses preceded the 
current ascendancy of digi-kinetic robodolls, networked electronic materials, 
and wireless “smart” stuff. Devices of Wonder puts on display some of the 
key strange and uncanny optical instruments humans have used to perceive 
the world and some of the powerful images they generated or inspired. In 
bringing together and comparing media machines from so many areas and 
eras, we seek to show that they not only constrain what it is possible to see 
but also determine what can be thought. By placing these “artificial organs” 
and the fluid informational world they disclose within a wider, more multifac- 
eted historical, cultural, and conceptual framework we hope to demonstrate 
both the analogies born of devices and the uses of an analogical conception of 
technology. Recognizing the materiality, lineage, recurrence, and confluence 
of diverse modes of imaging ties them to a shifting earthly reality instead of to 
a vague “something” existing immaterially above or transcendently beyond. 
Understanding that instruments belong to a broader technological system and 
are integral to connective theories and practices of visual communication 
allows us to situate them within a more inclusive endeavor, where art and sci- 
ence do not so much rival each other as intermingle and branch.! 

The awe evoked by global multiplexing, on-line streaming, and desktop- 
computer animations recalls the wonder once aroused by obsolete gadgets 
and registered in now mostly forgotten modes of perception. These magical 
artifacts similarly operated somewhere between game and experiment, toy and 
tech. To grapple with the revolutionary implications of pervasive computing, 
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then, we might begin by exploring its relationship to bygone information 
technologies. Locating emergent private and mass media in the long tradition 
of optical aids exposes the multiple ways in which humans have been, and 
continue to be, playfully entangled with their beautiful devices. 

Highlighting the intersections of an earlier spell-binding technomancy 
with our immersive culture of simulation will, hopefully, also stimulate won- 
dering. Beyond recent attempts at establishing a “media archaeology” or a 
“technoaesthetics,”2 there still looms the question, Why do people— in differ- 
ent parts of the world and in various epochs — insert a focusing lens or a con- 
vergent mirror, a flickering monitor or a tiny-screen “wearable” between 
themselves and their environment? By inlaying reflective globes, shadow pup- 
pets, “parallel-life” creatures, miniature theaters, computer games, floating 
phantasmagoria, scrolling transparencies, Cibachrome-print light boxes, 
magic-lantern slides, film clips, dreamy dioramas, and Cinemascope panora- 
mas in an evocative mosaic, we wanted to spur multidirectional dialogues 
among distant objects and diverse viewers. 

An exercise in analogical mapmaking, this installation was designed to 
encourage inquisitive voyaging among associative assemblies. Imagine such 
singular groupings as information-rich geographies surfacing from the contin- 
uous floor of the gallery in response to disturbances of the familiar underlying 
historical terrain. These multicomponent islands model some of the possible 
conjunctions (and rifts) occurring within the boundless ocean of technology. 
As spaces of intersective intensity, they dramatize both the points of contact 
and the slippages between past and present. We would be delighted if the 
interactive mode of organization tempted children and adults, nonspecialists 
and specialists to visually push and pull artifacts around, shaping them into 
additional patterns of personal, social, and cultural meaning. 

The exhibition’s dynamic “scenography”3 also serves to focus the aes- 
thetic, philosophical, and religious debates swirling around augmented vision. 
Like an extended piece of performance art, the cross-referencing ensembles 
continually embed the viewer within a “fuzzy” whole, that is, inside a site of 
ramification that cannot be understood using simple linear logic. The coordi- 
nated structure of this catalog complements the combinatorial shape of the 
exhibition: Isotta Poggi has arranged the list of objects as the visitor might 
encounter them in the galleries (see fig. 145); Frances Terpak’s discursive 
entries cluster items according to their expanding relationships, mapping 
unexplored contexts and connections; and this essay, in turn, weaves together 
major objects on display into a sustained narrative that unfolds room by 
room. But every category is also the embryo and offshoot of a continuously 
developing universe of appliances. 

The bristling curiosity cabinet (see figs. 27-30) is the spectacular embodi- 
ment of the ancient, force-filled microcosm and the modern, “chaotic” 
cosmos. Devices of Wonder emulates the curiosity cabinet’s epistemic organi- 
zation by juxtaposition and superimposition of heterogeneous elements. 
When opened, the geometry of the chest’s structure dissolves, its multimedia 
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fragments spilling into adjacent spaces. Liberated, the competing bits charac- 
terize the open-endedness of information in the early modern period and in 
the age of global networks. As the shadowy box of boxes and paradigmatic 
multitasking instrument, the analogical case of wonders is a tantalizing 
emblem of the endless struggle to incorporate infinite variables into our lives. 

Resembling François Girard’s movie The Red Violin (1998), which is 
organized according to temporal and spatial jumps but periodically reverts to 
the pivotal scene dramatizing the musical instrument’s auction, this exhibi- 
tion spans continents and eras. Yet, over and over, the prismatic order of the 
displays returns the visitor to the structural implications of the curiosity cabi- 
net. A miniature house of images, it functions as a theater, a laboratory, and 
a visionary prototype for future interconnective systems. This little museum 
for the harmonization of far-fetched things encourages the observer to see 
each object as part of a new constellation. Not unlike peering at a specimen 
through a microscope or a star through a telescope, glimpsing a baffling item 
lying inside a drawer both clarifies it and unites it to a larger prospect. 

By examining the synthesizing universe-in-a box in tandem with crystalliz- 
ing instruments, we hope to dislodge glassy apparatuses from two single- 
minded strands of interpretation. These tend to identify optical toys, popular 
games, and experimental devices either with visual technology’s growing con- 
trol over an increasingly powerless observer® or with a precinematic narrative 
about the gradual animation of lifeless imagery.” This exhibition attempts 
something else: to deal with them phenomenologically and symbolically as 
part of a broad spectrum of artful “eye machines,” old and new. 

That earlier societies were interested in unveiling media that made mani- 
fest invisible presences through “mechanical helps,” “artificial organs,” and 
“curious eyes” will not be an alien concept to the third millennial visitor — by 
now accustomed not only to using virtual search engines to sail toward elu- 
sive data but also to hearing fantastic reports from modern investigators into 
the intangible. Theoretical physicists are plunging deeper into chaos, super- 
string, and brane theory while geneticists engineer a mélange of recombinant 
drugs. Material scientists tinkering with subatomic structure are turning into 
virtual alchemists. Nanotechnologists build biological machines the size of 
bacteria while cognitive researchers explore how neural networks learn pat- 
terns autonomously. The creation of quantum computing and the fabrication 
of microelectronic devices based on molecular chemistry or DNA strands 
has opened up the realm of the ultrasmall.8 These far-out systems in which 
tiny gadgets mesh cells with logic circuits and matter dissolves into ghostly 
bubbles floating inside four-dimensional hyperspace no longer appear so odd 
when seen from a historical perspective. The goal of embracing the cosmos in 
one big picture links recent arcane speculations about particles and mem- 
branes vibrating in a megaverse to the volatile filigree of dark and luminous 
substances to which early modern polymaths such as Giordano Bruno, 
Giambattista della Porta, and Athanasius Kircher bore witness.? 

The contemporary quest for a unifying system of order evokes a prior, 
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magical creed in place from the early Renaissance through the late baroque 
era. It held that all creatures and creation “rhymed” even though, superfi- 
cially, they appeared unlike one another.!° The Spanish movie director Julio 
Medem’s Lovers of the Arctic Circle (1998) brilliantly visualizes this analogi- 
cal method of organization. Filled with the crisscrossings typically occurring 
within an occult universe, his stylishly constructed film explores the sympa- 
thetic magic entwining a pair of palindromically named lovers. Otto and Ana 
are continuously amazed at discovering sameness-in-difference, the wondrous 
knot of coincidences tying their separate lives together. 

Actually, as modern neuroscience has shown, these mysterious corres- 
pondences are inferential leaps of the imagination. We all bootstrap stimuli 
together and make our perceptions interact when faced with the unknown." 
The ritual use of this physiognomic impulse — drawing conclusions about 
invisible or inner conditions from visible evidence! — goes back to augury. In 
ancient cultures from China to the Mediterranean, the cracks fissuring bovine 
scapula or tortoise shells after they had been cast into flames during divina- 
tion rites were carefully scrutinized for messages from the beyond.'3 The por- 
tion of the notation termed the “charge” (the topic of the divination) was 
usually “digitally” incised as negative and positive pairs located on opposite 
sides of the same shell or bone. The enactive “yes-no” format of these graphic 
replies pressured the spiritual forces of the universe into fleeting dialogue with 
earthly beings. Over the centuries, this esoteric ancestor of the hypertext link 
evolved into sophisticated rituals of social contact centered on the visual inter- 
pretation of the expressive “surface” and gestures of individuals. Spurred by 
technology, today’s channels of communication no longer favor the physical 
model of direct, face-to-face conversation—once the glory of the eighteenth- 
century salon.14 Interaction has once again become more disembodied and 
dependent on the actions of the invisible gods in the machine. 

As a tangible theory of order, analogy addresses the major connective 
dilemma of Western philosophy: just how do we join the one to the many or 
relate the ideal of unity to the bedrock fact of diversity? Long after the con- 
quest of the associative mixture by the Cartesian modern fact—claiming to 
exist only in and of itself5—the French Symbolist poet Stéphane Mallarmé 
praised the generative power of the yoking “demon of analogy.” 6 He believed 
there was a sorcery in marrying uncoupled words and images. A sort of white 
magic, this secret collaborative action stimulated his poems to grow, as if 
automatically, along a widening net of allusions. Every idea, every term con- 
jured up an intricate nexus of symbols and initiated cascading series of figures 
that were tied by affinity to those that preceded them. This alchemy of poetic 
creation invoked the example of chemical transmutation, which similarly gen- 
erates remarkable substances by exploiting the atomic attractions and repul- 
sions of elements.!7 

Before the Copernican revolution, analogy was a way to respond to 
changes in the supposedly static spheres of the heavens: the appearance of a 
comet could presage earthly troubles, a peculiar configuration of the planets 


Revealing Technologies / Magical Domains 


might make legible the fate of rulers. Such analogical readings encouraged 
transformation among the finite number of objects filling the closed geocen- 
tric universe. Since antiquity, astronomers had put the earth at the center of 
planetary motions, a belief the Catholic Church embraced. In 1534, the Polish 
astronomer Nicolaus Copernicus proposed a system that matched the physi- 
cal data more closely. It was the small earth, not the immense sky, that rotated 
about its own axis every day. It was the tiny earth that dutifully spun around 
the distant sun. By 1609, the German Johannes Kepler had challenged the per- 
fect circles Copernicus had envisioned, proposing that the planets glided in 
elliptical orbits instead. Galileo, in 1610, pointed his new telescope toward the 
sky, discovering the earth’s shockingly pocked, imperfectly spherical moon 
and other blemished moons orbiting Jupiter.'8 

The reception of this revolutionary astronomy was mixed. By the late six- 
teenth century, Protestants tended to accept the Copernican theory of a helio- 
centric universe, whereas Catholic theologians tended to retain the Danish 
astronomer Tycho Brahe’s vision of a hybrid geo-heliocentric system.!? What- 
ever one’s religious persuasion, however, the analogical need to connect 
became more urgent in the destabilized world order ushered in by the New 
Science and its experimental method, as prior certainties were either severely 
compromised or completely undone. The earth, apparently, was a mere speck 
of dust whirling in an immensity. The telescope and microscope probed 
untold galaxies filled with a chaos of competing particles that the viewer 
had to labor to reconcile. Knowledge was not given, it had to be performed. 
Understanding emerged out of innovation, the continuous struggle to bind an 
elusive infinity to a finite imagination. 

The ever-expanding solar system gradually inspired humanity both to 
think about life on other planets and to question prevailing concepts of the 
unity of God, man, and the universe. The advent of cybernetic data space and 
the genesis of virtual reality similarly requires us to remap the relationship 
between synthetic worlds and the holistic sphere of our body. While today’s 
computational symbol systems function against the background of very dif- 
ferent realities—the launching of the Mars Surveyor 2001 Orbiter and the 
complete sequencing of human DNA by the Human Genome Project rather 
than Johann and Elizabeth Hevelius’s cataloging of the moon and fixed stars 
through very long telescopes2°— the need to analogize so we can understand 
what happens within and between the puzzling phenomena produced or 
revealed by scientific apparatus remains. 

The question of how to coordinate vanished with emergent optical tech- 
nologies returns us to the cooperative creation of meaning typical of early 
modern interdisciplinarity. The cabinet of curiosities offers a parallel to the 
interlocking dynamics of the contemporary universe. Because it tightly 
encases a variety of wonders, it flattens hierarchies and allows new attach- 
ments to spring up. Plucking things out of their customary family contexts 
and inserting them into a space of invention does not represent a “clean 
break”?! with an organic method of filiation. On the contrary, it extends 
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to each of us the creative opportunity for inventing further relations of 


our own. 


CABINET-INSTRUMENT 

Encyclopedic collections of fantastic and useful objects — minerals, shells, 
bizarre animal specimens, marvels of human art and science, clever machines, 
amazing toys — assembled in overflowing rooms (Kunstkammern, Wunderkam- 
mern) and teeming cabinets (Kabinettschrinke, Kunstschrénke, Wunderkabi- 
nette, Wunderschranke) constituted a luxurious diversion for the European 
elite of the sixteenth, seventeenth, and eighteenth centuries. This delightful 
erudition has been linked to a variety of institutions, scholarly pursuits, and 
subjective experiences: ancient memory theaters; the baroque dream of a 
comprehensive artwork (Gesamtkunstwerk); polymathic miscellanies; “cul- 
tural migrators” across the boundaries between “the natural” and “the artifi- 
cial”; the princely or private urge to acquire rarities, antiquities, and sports of 
nature; the rise of professional dealers, scholars, and experts; the task of self- 
fashioning by the arrangement of an environment; and, perhaps most basic, 
the passion of wonder.?2 

Yet what, exactly, was the quality, the feel of knowledge experienced by 
the assemblers and viewers of these cabinets full of curiosities? Consider 
the volute seashells, insects trapped in amber, butterflies, Florentine stones, 
carved fruit pits, intaglio gems, medals, coins, clocks, astrolabes, compasses, 
and automata composing what Samuel Quicchelberg referred to in his 
Inscriptiones vel Tituli Theatri (1565) as a “universal theater.” In this play- 
house of the world, however, visitors admired the scene while seated not in 
a darkened auditorium but on the stage.23 The cosmos as displayed in the 
Kunstkammer was not so much a static tableau to be contemplated as it was a 
drama of possible relationships to be explored. These diverse artifacts made 
the active process of relating visible as they reached out to one another to cre- 
ate new pairings. The universal collection thus stimulated its users to become 
performers handling the props to better understand the world. 

Putting distant things in contact with one another in order to make con- 
nections obliges the collector’s five senses to converge in a kind of synes- 
thesia.24 The sensory heightening of palpable objects through their forced 
proximity in an enveloping cabinet has a remarkable parallel in the spatial 
compression achieved by optical instruments. The spectacles, prisms, mirrors, 
microscopes, telescopes, magic lanterns, and camera obscuras of the time 
also produced perceptual, imaginative, and intellectual intensification. These 
capturing devices focused, abstracted, enlarged, diminished, or multiplied 
objects. They gathered together divergent messages received from the cosmos 
and projected them in brighter, sharper form. For an instant, they managed to 
trap fugitive images in the confines of a tube, lens, or perspective box, much 
like the temporary pinning of exotic items on a Kunstkammer’s shelf or in a 
Wunderschrank’s drawer. Such collecting apparatuses, with their parade of 
intangible specters, were the dematerializing analogues of shadowy chests, 
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overflowing cupboards, and crammed apartments. These, too, concentrated, 
conjoined, and metamorphosed the universe’s unruly singularities. 

A wooden cabinet for housing foreign materials, the Wunderschrank is 
indeed, first and foremost, an inclusive piece of furniture. The word cabinet is 
a complex term, denoting a small private chamber, an executive council of 
state, and a room for the display of works of arts. A cabinet can also signify 
a rich case subdivided for the reception of precious articles. All these mean- 
ings were current in the seventeenth century, but by its second quarter, as an 
item of furniture the name specifically referred to a box with compartments, 
drawers, shelves, and, usually, doors but sometimes only with a fall front. It 
constituted a high-tech variation on the comparatively static cupboard, the 
archetype of European furniture from the fifteenth through the seventeenth 
century.25 

Traces of the relationship of the cupboard to the curiosity cabinet still 
exist. Hans Holbein the Younger’s famous painted anamorphosis of a skull in 
Jean de Dinteville and Georges de Selve (The Ambassadors) (1533; London, 
National Gallery) floats before a simple two-tiered court cupboard whose 
bristling shelves display trophies of the arts and sciences.?6 Visitors to the 
Bibliothéque Sainte-Geneviéve in Paris have left accounts of two “buffets” 
dating from about 1675 to 1720 whose shelves were delightfully stacked with 
petrifactions, stuffed birds, animals, corals, and ethnographic items from the 
Americas.2” No matter how fancy, the cupboard and the cabinet offered a for- 
mat whose utility contributed to their persisting appeal. The stability of the 
frame, coupled with a tiered internal configuration inviting analogical juxta- 
positions, gave users the double freedom of maneuvering and experimenting 
through the distribution of mutable contents. 

The rectangular platform writing table supporting a lavish cabinet emerged 
as a Kunstkammer in miniature during the seventeenth century.?8 An exquis- 
itely crafted universe-in-a-box, the Wunderschrank embodied the large-scale 
“ideal museum” envisioned in several Dutch and Flemish paintings.29 Frans 
Francken II and Jan Brueghel IPs fanciful fiction The Archdukes Albert and 
Isabella in a Collector’s Cabinet (circa 1626; Baltimore, Walters Art Museum) 
is one such medley, an exuberant panegyric to the boundless desires of the pri- 
vate collector as the omnivorous lover of things. The swarming horror of 
unfilled space manifest in this make-believe yet not entirely improbable scene 
lets us marvel all the more at the hundreds of natural and artificial things that 
were, in fact, shoehorned into every nook or cranny of Kunstkammern. 

The Wunderschrank belongs as well to a whole gamut of hollow furnish- 
ings awaiting the incorporation of far-fetched contents and relying on the user 
for activation. From elaborate enshrinements of all sorts of small items — 
including the gilt jewel casket with handles, medieval reliquary, portable altar- 
piece, traveling raree-show (fig. 1), money coffer, heraldic armoire,?° and 
three-dimensional perspective “eye-fooler” —to the homey microcosms of the 
closet, dresser, and dollhouse, such receptacles invite us to experiment with 
order and disorder. 
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England, about 1713, mezzotint, 31.3 x 22.8 cm (12% x 9 in.) 
Los Angeles, Ricky Jay Collection 
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The earliest documented miniature house was constructed in 1558 for 
Duke Albrecht of Bavaria, not as a plaything but as an expensive curiosity fit 
for a king. It does not survive, but the six that have and that likewise origi- 
nated in southern Germany between 1611 and 1700 were small buildings des- 
tined for upper-middle-class families, who used them to demonstrate wealth 
and as visual aids to help teach girls how to run an orderly home.3! The devel- 
opment of the adult’s room-size compendium of the world and the child’s tiny 
theater of the domestic arts and sciences seem to be interconnected. Both 
belong to the eponymous category of cabinet, and their advent coincides with 
the invention of other multilevel educational toys devised for the reception of 
an ordinary world of heterogeneous artifacts. Indeed, the child’s version con- 
stitutes the everyday correlative to the adult’s treasure trove of artistic and 
natural rarities. 

In the half-dozen surviving dollhouses made in the Netherlands between 
1670 to 1760, the Dutch makers placed tiny furnishings into chests with doors 
like those in which they stored their linen—as in the amazing “toy” model 
kitchen at the Bethnal Green Museum of Childhood, where pots, pans, and 
utensils hang suspended in a trompe 1’oeil interior (fig. 2). This superb arched 
cabinet, with its cluttered shelves, fireback of painted blue-and-white Dutch 
tiles, and simulated smoke curling above the fireplace, is especially pertinent 
for thinking about the Wunderschrank as a piece of recondite furniture, since 
the viewer’s interest is focused not on the facade but on the tiered interior. 
Such multitasking cupboards and cabinets teeter between being sumptuous 
status symbols, practical learning tools, museological perspective theaters (see 
figs. 127-31),32 and period rooms acting as a type of installation art. Like the 
Wunderschrank, the prototypical dollhouse depends on the architecture of a 
subdivided chamber containing rearrangeable goods to provoke individual- 
ized rituals of cross-referencing. In either case, child or adult mobilizes tangi- 
ble items that exist within a larger unifying structure. Like the enchanting 
curiosity cabinet, the diminutive house beckons the visitant to enter a vision- 
ary topography of dizzyingly nested spaces.33 

These spectacle-enclosing boxes share as well the therapeutic effect of over- 
coming self-absorption. Examining wonders reposing in a cabinet or the sta- 
ples of a household preserved within a dollhouse entices the beholder away 
from the melancholic or narcissistic preoccupation with the self. The twentieth- 
century German-Jewish scholar Walter Benjamin has suggested that natural 
history fosters an ethical contemplation of stones, minerals, and metals and 
so assists in our escaping the confines of an imprisoning subjectivity.34 
Similarly, these cabinets encourage meditation, the construction of personal 
order through withdrawal into the sensory pleasure of handling.35 Absorption 
in solid objects temporarily stills the flux of consciousness as the collector 
activates his collection by repeated touching, re-evoking the modes of manual 
production by which natural and cultural things are created. 

We gain insight into how the ongoing process of gathering and arranging 
disparate objects leads to the construction of meaningful shared narratives by 
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Fig. 2. Cabinet model kitchen 
Netherlands?, 1600s?, mixed media, closed: 103.5 x 91x 58 cm (40% x 36 x 23 in.) 


London, Bethnal Green Museum of Childhood 
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examining an unusual museum of curiosities located in Newbridge House, 
outside Dublin. Begun around 1790 by Ann Cobbe, daughter of Thomas 
Cobbe, son of Charles Cobbe, the bishop of Kildare, who first bought the 
demesne in 1736, the collections continued to be added to until the 1960s. 
This unfolding collage of family life located in a small room papered with 
Chinese scenery is one of the few (perhaps the only) such museums in Great 
Britain and Ireland.36 The dense layerings and rebuslike intersections of rari- 
ties resemble those cutout rearrangeable games in a box popular at the turn 
of the nineteenth century. One such game, Hellenicorama or Grecian Views 
(see fig. 62), an extensive jigsaw puzzle with yard upon yard of standardized 
fragments of temples, broken torsos, and bits of landscape, invites the player 
to raise the ruins according to her own system of order. Similarly, the Irish 
exhibit-in-a-home fosters a creative tension between culturally expected or 
predetermined elements and personally tailored meaning. 

Many members of the Cobbe family spent their lives abroad and sent back 
examples of the strange marine life they encountered during their worldwide 
voyages. The two largest, and original, show cabinets are filled with sea 
urchins, starfish, giant cone shells, sea-beans, Mexican abalone, and a rare 
specimen of black brain coral—at once personal and standard items. Other 
cases hold an Indian stabbing dagger, an Indonesian spiked helmet, throwing 
knives, a shield, a bow, arrows, and a spear, all specifically referring to mili- 
tary campaigns in which some of the male members of the family partici- 
pated. Archaeological discoveries of global note are constantly juxtaposed 
with humbler regional finds, mutually refracting one another. The mummified 
ear of an Egyptian bull and bricks from Babylon keep company with local 
curiosities such as an ostrich egg laid in Dundalk in 1756 and bog butter 
found buried in a Donegal bog in 1849. 

Sorting and resorting a heterogeneous mountain of historical mementos 
became a means for family members to witness and talk about generational 
continuities or discontinuities. One era’s familiar objects turn alien in another 
epoch. Memories, if they are to persist, have to be incorporated into the stuff 
of contemporary stories. The display of oddities as a component of ordi- 
nary household furnishings could have offered the Cobbes— or, by analogy, 
any tightly knit group—opportunities for rethinking, making sense of, and 
telling themselves and their guests how they and this particular cluster of 
artifacts fit into what otherwise would only be the vast, impersonal scheme 
of things. 

One could argue that the classification of the macrocosm began when col- 
lectors started to think about it in detail, in terms of manipulable material 
objects, not just as abstract ciphers and symbols. Long before there was a 
museum setting?” as such, the mutable Wunderschrank invited the sensory 
structuring of common experience. Like other smart tools, such furniture- 
to-think-with not only had a socializing effect but also contributed to the on- 
going formation of human intelligence.38 

The Wunderschrank as a device for change is connected to an entire class 
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of dynamic furniture that opens and closes and, on occasion, even automati- 
cally surges upward and then gracefully collapses back into itself as required 
(fig. 3). More than a few seventeenth- and eighteenth-century reading or writ- 
ing stands, tables, desks, bureaus, buffets, chests, and secretaries were simi- 
larly equipped with hidden drawers ingeniously released by a pushbutton or 
concealed panels mechanically triggered at the tug of a spring.3? As a ravish- 
ing technological artifact and a virtuoso instrument, the Wunderschrank 
belongs among such performative devices full of secrets and surprises. The 
ornamentally charged, yet relatively impassive exterior presents an enigma 
drawing the traveler toward uncharted country. To access the colorful eye- 
catchers stored behind the cabinet’s physiognomically elusive and somber 
surfaces, the visitor had to embark on a voyage of tactile exploration, feeling 
her way into a locked-away terrain of unfamiliar and familiar substances. 
Interestingly, as modern cognitive science has shown, we actually conceptual- 
ize the varieties of phenomenal experience we encounter as if they were boxed 
inside the different senses.4° 

Increasingly elaborate architectural Kabinettschranke such as the J. Paul 
Getty Museum’s display cabinet (see figs. 27-30) evoked a luxurious and 
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plush sofas, accommodating couches, and padded desk chairs, for the advent 
of sensuous seating arrangements that allowed the beholder to sink in com- 
fort before the object of his delectation.4! Paradoxically, like other such 
“show pieces”42 the Kabinettschrank at first tantalizingly withheld the splen- 
dor of its contents. The enshrined relics were secreted behind a relatively 


sober marquetry facade. Darkly cloaked in ebony, porphyry, and semiprecious 
stones, the truly brilliant epiphany was reserved for the interior. To penetrate 
this gated sanctum sanctorum—embellished with oak, chestnut, walnut, 
pearwood, boxwood, ivory, marble, lapis lazuli, cornelian, agate, onyx, 
enamel, tortoiseshell, and miniature paintings—required time, patience, and 
dexterity. 

The owner progressively unlocked four sets of external doors, which 
folded out vertically and horizontally, fanning into space to form additional 
latched showcases. A mirror on the inner surface of one of the doors doubled 
the red jasper plaques and the painted stones facing it and lengthened the 
vista of the perspective “tunnel” burrowing through the cabinet’s center. 
Hidden behind this ghostly glass was yet another velvet-lined case, reserved 
for the most precious treasures. This permutational process of unfurling con- 
tinued above, at cornice level, where a display tray could be removed and 
adorned with objects to exhibit to visitors, and below, with ranks of silk- or 





paper-lined drawers that, when pulled out, revealed more specimens, cubby- 

holes, and even a capacious hollow housing a removable writing stand. When ; i ne 
; i 5 ' Fig. 3. Reading and writing stand 

fully opened, the cabinet metamorphosed into a complicated mechanical fix- Abraham Roentgen (German, 1711-93) 


ture. No longer a self-contained chest of treasures, it telescoped outward into Germany (Neuwied-am-Rhein), about 1760-65, pine, oak, and walnut 
ded i é Jeclouad k ledge.43 Th d veneered with palisander, alder, rosewood, ebony, ivory, and mother-of- 
AN CRESTED UNSEUMENE OL SEP WES SUGWISE ESS ANE DOW-EXPOSEC-IECESSES pearl; gilded metal fittings, 76.8 x 71.7 x 48.8 cm (30% x 28%4 x 19% in.) 


of this vaulted, tiered, alcoved, and rotatable apparatus not only presented Los Angeles, J. Paul Getty Museum 
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encyclopedic exhibits but also cunningly invited the viewer to join in demon- 
strating the harmony, beauty, and sheer strangeness of the universe. 

The interior of the Getty Museum’s Kabinettschrank houses an array of 
otherworldly images. The scenes carved on the inner side of its front and back 
doors allude to divine love: the desolate hill of Golgotha, covered with blasted 
and barren tree stumps, and the three black-draped crosses of the Cruci- 
fixion. The revetments on the two other sets of doors symbolize the vices and 
virtues of human desire analogically compared and contrasted with divine 
charity. Elegant fruitwood reliefs depicting the carnal relations of Phyllis and 
Aristotle, Samson and Delilah, and Diana and Callisto flank the central 
plaque of Christ and the Samarian woman, and other exemplary scenes such 
as Lucretia fending off adulterous advances and the suicide of an inconsolable 
Cleopatra. 

Just as the viewer of Holbein’s The Ambassadors must physically shift 
from contemplating the worldly in order to decipher the otherworldly (the 
anamorphic skull), so the viewer shifts among the sacred, the secular, 
the moral, and the natural in moving around the four opened sides of the 
Kabinettschrank. This meditative activity serves as a reminder that the cabi- 
net is also a virtuoso synesthetic device. It prompts an involuntary and non- 
linguistic joining in which the real information in one sense is accompanied by 
a perception in another sense.*4 Imagine the startling slippages in the sensory 
register experienced by the original circling observer: the strident colors and 
melodious textures of the landscapes in agates, the sharp pungency of organic 
matter glued together with pitch, the brown stench of the turtle’s vibrating 
carapace still filled with remnants of rotting flesh. Conjure up the wavy 
aroma of evaporating perfume mingling with heavy beeswax — long since van- 
ished —or the bright clacking of ivory harpsichord keys above the slippery 
sheen of polished veneer. Early viewers must have been assaulted by leaking 
or decaying matter and stimulated to seek some interface between these myr- 
iad competing sensations and their cross-referencing “relational brain.”45 

Conceived as an intensified general learning machine, the Wunderschrank 
was the ancestor of Henry Bridges’s ten-foot high Microcosm (1772; where- 
abouts unknown), “an elaborate and matchless pile of art”46 that united 
architecture, sculpture, painting, music, and astronomy in a clockwork-driven 
mechanism displaying celestial and terrestrial phenomena in motion. Starting 
in the eighteenth century, however, moral and aesthetic value was increasingly 
placed on achieving not encyclopedic density but rather enlightening trans- 
parency. The change is embodied in those airy planetariums, crisscrossed by 
concentric hemispheres, celebrated in Joseph Wright of Derby’s A Philosopher 
Giving a Lecture on the Orrery, in Which a Lamp Is Put in Place of the Sun 
(1768; Derby, Derby Museum and Art Gallery). No doubt to enhance the sci- 
entific drama, Wright used a large and expensive grand orrery.4” To demon- 
strate an eclipse, he replaced the brass ball normally embodying the sun with 
a wick floating in a jar of oil. This instrument of rational pleasure—in which 
the orbits of the planets and their moons are turned by clockwork and are 
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open to immediate inspection and comprehension by a diverse audience of 
children and adults — forms a revealing contrast to the deliberately disguised 
and delaying secrets of the cranked, levered, and locked combinatorial cabinet 
of curiosities. 

Although the Getty Museum’s Kabinettschrank lacks its innumerable 
material worlds, we can get a sense of its absent inner landscape by looking at 
the opulent Wunderschrianke commissioned from the Augsburg merchant, 
agent, diplomat, art dealer, and collector Philipp Hainhofer.*® Of the five 
extant cabinets with which his name is associated, the magnificent specimen 
presented by the Augsburg city fathers to King Gustav II Adolph of Sweden in 
1632 and currently housed in the council chamber of Uppsala Universitet is 
the only one whose holdings are relatively intact. Although its huge collection 
of coins and medals is now in the university’s numismatic museum and its 
minerals were transferred long ago to the chemistry department,*? the remain- 
ing collections are so copious that, today, they spill into two large glass show- 
cases, leaving the beholder amazed that they ever fit into a single container. 

While much has been written about the cabinet now at Uppsala, two char- 
acteristics are worth emphasizing here. First, the inclusion of “recreational” 
items would seem to indicate that a performative aesthetics governed these 
luxury articles: they are objects not just of contemplation but also of use. The 
emotional intensity and immersion encouraged by the cabinet is a form of 
“deep play,”°° requiring concentration, skill, risk taking, competition, even 
self-transcendence. Why is there a spinet that needs winding up with a key, an 
adversarial chess game, a distorting mirror if not to induce interaction? And 
what about the prankish engraved anamorphosis of a standing cavalier whose 
image has to be rectified in a cylindrical mirror, the violently fragmenting 
metamorphic eyeglasses, the rhinoceros horn that evokes both exotic hazards 
and the more familiar perils of love? Like David Wilson’s Museum of Jurassic 
Technology in West Los Angeles, curiosity cabinets seem to have been designed 
to act as an exuberant spur to make-believe, that is, “to reintegrate people 
with wonder.”5! Such absorptive boxes encouraged one to maneuver adroitly 
according to rules. Like today’s personal computer, they were both all-purpose 
appliances and ludic experimental products for the construction and commu- 
nication of alternative worlds. 

Inventories of other cabinets associated with Hainhofer that have, unlike 
the one in Uppsala, lost most of their original holdings suggest a second 
notable property. Apparently, there was a degree of standardization to those 
contents that would have encouraged an analogical system of organization. 
Significantly, Hainhofer metaphorically described one Wunderschrank, now 
in Vienna, as an “organism” possessing “hidden intestines and entrails.”52 
The sheathing rectangular cabinet was thus linked by corporeal analogy not 
only to the little human microcosm but also to the great macrocosm, whose 
rare animal, vegetable, and mineral components lay buried in the labyrinthine 
bowels of the Wunderschrank’s interior. In an expansion of this body-based 
logic, the torso-container was on occasion surmounted by a composite head. 
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Tantalizingly sprouting like a mixed bouquet from the cabinets in Vienna 
and Uppsala were what Hainhofer referred to as synthesizing “mountains”:53 
attention-arresting assemblages of shells, corals, amethysts, malachite, crystal, 
copper, tin, a coconut cup, and a concealed clock, all held together by pitch. 

Such rustic compounds, reminiscent of the French ceramist Bernard 
Palissy’s clay life casts or the German goldsmith Wenzel Jamnitzer I’s deco- 
rative metal complexes depicting natural habitats, help the beholder to intuit 
a potential unity for the dissected elements encased below. Palissy’s work, 
especially, is pertinent for the Wunderschrank’s captivating summa. In the 
mid-sixteenth century he originated a genre of ceramics featuring three- 
dimensional still lifes of flora and fauna. Plates, bowls, and grotto “tiles” 
were transformed into miniature universes of crayfish, frogs, ferns, beetles, 
and beds of realistic moss,°4 exhibiting the associative powers of the universe 
and the human mind at creative work. 

More important, however, the cabinets’ still-life topknots dramatically 
swept together and put on display the contradictory sense data squirreled 
away in the concealed and isolating cubicles below. The whimsical jumps 
between categories prompted by these “mountains” recall other combinator- 
ial gestures: Giuseppe Arcimboldo’s conjunctive Vexierbilder55 — for example, 
Water (1566; Vienna, Kunsthistorisches Museum), in which a man’s head and 
shoulders are formed by a painted amalgam of aquatic creatures (see fig. 89 
for an analogous image); or the hieroglyphic Campus Anthropomorphus (see 
fig. 85) in Athanasius Kircher’s Ars Magna Lucis et Umbrae (Great art of 
light and shadow; 1646)—a picture puzzle whose rocky landscape erupts into 
a bearded male profile when turned ninety degrees. Similarly, the pro- 
vocatively garnished Wunderschrank connected geosphere with biosphere, 
and vice versa, stimulating the discovery of new correspondences with every 
change in the beholder’s perspective. 

Certainly there were differences among the major cabinets outfitted by 
Hainhofer between 1610 and 1634. Yet the similarities prove even more inter- 
esting. Two small Wunderschranke of the 1620s (Vienna, Kunsthistorishes 
Museum; Amsterdam, Rijksmuseum) as well as the large Wunderschranke 
owned by Duke Philipp II of Pommern-Stettin (1610-17; cabinet: destroyed 
1945, contents: Berlin, Kunstgewerbemuseum), Grand Duke Ferdinand II of 
Tuscany (1619-25; Florence, Museo degli Argenti), and Gustav II Adolf of 
Sweden (1625-31; Uppsala, Uppsala Universitets Konstsamling) all contained 
the following: a writing or reading stand, writing implements, mathematical 
and astronomical devices, intricately turned ivories (fig. 4), watches, clocks, a 
portable pharmacy, a chessboard, musical instruments, a table service of silver 
or gold, and utilitarian articles (ewer and basin, grooming aids, shaving kit, 
fruit press, lighter). Indeed, on Gustav II Adolf’s Wunderschrank you can see 
the water stains left by careless face splashing! The inclusion of practical 
items for virtually every human activity indicates that such artful cabinets 
did not function exclusively in the ornamental and symbolic realm. Like the 
dollhouse or cupboard, they were machines for everyday living as well. 


16 


Revealing Technologies / Magical Domains 





Fig. 4. Turned ivory object for a cabinet of curiosities 

François Barreau (French, 1731-1814), Paris 

About 1800, thuya wood and turned ivory, 49.5 x 20.6 cm (19⁄2 x 8% in.) 
Los Angeles, J. Paul Getty Museum 
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Besides his new and improved Wunderschraénke, Hainhofer was known 
for the invention of a range of multipurpose furnishings. He produced small 
expensive chests (Triichlein) to be given as childbirth presents or as simultane- 
ously decorative and instructive gifts.56 They were filled with luxuries and 
amusing pastimes: toiletries; crystal perfume flasks; lacquer, ivory, and tor- 
toiseshell combs; jewelry; and seriocomic “recreations.”57 Such information- 
rich containers echo the complex cartography of his larger curiosity cabinets, 
in which the latest technological advances and scientific novelties were set 
alongside game boards and inkstands. 

In the next century, the spell cast by the notion of exotic items encased in 
ornate chests would produce the treasure boxes of Qianlong. This eighteenth- 
century emperor, who proved the most ardent patron and collector in Chinese 
history, ordered that many of the smaller rarities in the royal collections be 
housed in luxurious coffers to foster close perceptual encounters. There were 
three types of such “boxes of many treasures” (duo bao xiang).58 One sort 
housed antiquities of the same category and similar size. More interesting, in 
light of our discussion of the cabinet-instrument, was a second group: cubes 





with copies in miniature of famous paintings or calligraphy set into sculpted 
openings in their side panels and fan-shaped shelves that swung out to reveal 
tiny vessels and small jade carvings. There were as well bigger boxes, many 
converted from smaller wooden chests with Ming-style lacquer decoration. 
Intended to constitute microcosms of the emperor’s holdings, these contained 
objects chosen from the entire range of the imperial collections, including for- 
eign exotica such as French watches and Japanese lacquerware. 

In light of this long history of conspicuous consumption, it is important to 
add that metamorphic and combinatorial furniture also led a humbler life, 
instigating fresh formats and inclusive modes of ordering. Infant “worlds” 
modestly packaged globes and other big adult items into little containers or 
tiny wooden “cabinets” reproducing a miscellany of flowers, fish, shells (see 
fig. 33), and “various objects.”5? These charming educational pastimes desta- 
bilized private luxury products by reproducing them in formats accessible to 
audiences of disparate incomes, various ages, both sexes, and sundry inter- 
ests. But in the twentieth century, Joseph Cornell’s glass-fronted “toys for 
adults” —so advertised by his dealer Julien Levy for the American artist’s first 
New York exhibition®°— may have done the most to alert viewers to the 





broadly creative and personally associative structure of the Wunderschrank. 
Cornell’s fairy-tale assemblages of potent fragments— drawn from the detri- 
tus of popular culture — gain their identity through ever-changing linkages 
and multiple orientations, thus sharing a family resemblance stretching back 
to the nineteenth-century shadow box and the early modern poetic armoire. 
This distant, mysterious, and theatrical ancestry is nowhere more in evi- 
dence than in Cornell’s haunting Solomon Islands (fig. 5). Peeping into an . 


Fig. 5. Solomon Islands 

Joseph Cornell (American, 1903-72) 

1940-42, mixed media, 6.5 x 43.5 x 32 cm (2% x 17⁄4 x 12% in.) 
France, private collection 


open wooden box, in which tiny specimens (starfish, sea horse, glass bottle, 
butterfly, nacreous shells, feathers, and twigs) are hieratically suspended in 
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compartments in front of their evocatively painted habitats, is a mesmerizing 
experience. Like the enshrined samples of botanists or apothecaries of old, 
Cornell’s still lifes recall the tableaux of birds mounted inside vegetation-lined 
drawers in Levinus Vincent’s eighteenth-century Dutch Wunderkammer (see 
fig. 23),6! in which representations were similarly nested within representa- 
tions. Yet Cornell’s arrangements and rearrangements in miniature of natural 
history dioramas and their airless alcoves are concerned more with obscuring 
thimble-size physical evidence than with revealing it. This retreat from out- 
ward appearances forms a contrast to the bric-a-brac medleys exposed in cas- 
kets lined with velvet, silk, or satin that were popular among the Victorians. 
Cornell’s reverent attitude toward his shopworn merchandise and his desire 
to communicate “abstract associations”®? are also distinct from the rupture 
of Duchampian irony. Whereas Duchamp’s Box in a Valise (Boite-en-Valise) 
(1935-41) replicates his own artistic production as transportable cargo, as a 
thesaurus of severed facsimiles,°3 Cornell seems intent on weaving together 
the recycled effigies of a floating world. His hermetic contents evoke corre- 
spondences, literally becoming “special” cases for each one of us. 

The legacy of the Wunderschrank extends into cyberspace. Consider the 
universal flea market of eBay, an Internet swap meet hosting two million-plus 
on-line auctions per day, listing some four million items organized into over 
three thousand categories of mostly nonstandardized goods. Today, the col- 
lectible is everywhere. As the science-fiction writer William Gibson observed, 
this obsession with thrift-shop hunting and picking may be a sign of “some 
desperate instinctive reconfiguring of the post-industrial flow, some basic 
mammalian response to the bewildering flood of sheer stuff we produce.’ 
Most of our contemporary objects of obscure desire are composed not of 
rare woods, expensive metals, and variegated minerals but of plastic and 
Styrofoam. Yet this morass of deracinated junk can still be analogically trans- 
formed into something personal. A fuzzy scan on a computer monitor can be 
miraculously transformed into a cherished desktop item to be integrated with 
other meaningful items at home or in the workplace. After surfing, browsing, 
searching, and downloading comes mapping — not only of the vanishing 
remains of our vintage past but also of the engineered future toward which 
we are heading. That lengthening prospect is littered with obsolete technol- 
ogy, with hardware and software that no longer talk to each other. The 
Wunderschrank, then, represents the revenge of traditional multisensory 
media. This combinatorial cabinet reminds us of the long cultural conversation 
objects have had, and will continue to have, with one another and with us. 


CRYSTALLINE MACHINES 

Unlike paintings that labor to represent or imaging technologies that have to 
be calibrated or programmed, reflections simply are. More mysterious, these 
shimmering sights cannot be verified by touch or any other sense. Panoramic 
in scope, yet minute in detail, they encompass the universe in a glassy circle 
or fleetingly catch a fragment of its elaborate patterning in a glossy surface. 
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Reflections impart enargeia,®> that is, vividness or clarity, to denser things 
dispersed in the wider environment. Because they conjure up a scene, endow- 
ing it with greater intensity than it possesses in life, these condensed appari- 
tions often look new, uncanny, even hyperreal. 

Since the dawn of time, people have gazed Narcissus-like®® into sacred 
pools, field ponds, undulating streams, limpid wells, buckets filled with water, 
polished gems, shiny gold or silver armor. Even ordinary kitchen or dining 
utensils made of burnished brass, copper, or pewter could transfix by offering 
hallucinatory occasions for glimpsing the ephemeral emanations rebounding 
from a lustrous ambient. This optical fascination with whatever chanced to 
ripple over a smooth surface, whether flat or curved, induces a hypnotic effect 
well known to latter-day magicians such as Alessandro, conte di Cagliostro, 
and Franz Anton Mesmer.®7 The visually saturated viewer gradually loses 
sight of the object of her contemplation to discover it miraculously replaced 
by an apparition temporarily transfused into our space. 

All cultures seem to have had prognosticating scryers who summoned the 
elusive forms of the gods or searched for the ghostly shapes of destiny by star- 
ing into liquid-filled bowls (cyclicomancy), natural bodies of water (hydro- 
mancy), mirrors (catoptromancy), or polished gems (crystallomancy). Indeed, 
we still experience the hypnotic attraction exerted by translucent fluids or 
milky globes when looking at incantatory eighteenth-century paintings. Jean- 
Baptiste Siméon Chardin’s picture of a rapt adolescent blowing image-trapping 
soap bubbles (see fig. 45) and Joseph Wright of Derby’s scene of entranced 
boys inflating a phosphorescent bladder (see fig. 44) not only present the 
bewitchment of the senses but, in turn, become objects of enchantment for the 
spectator as well.6 

During the Middle Ages and Renaissance, traveling specularii — diviners 
associated by the Catholic Church with sorcery — crisscrossed Europe.§? Medi- 
eval magic was not so much irrational as it was concerned with articulating 
marvelous operations that actually worked.79 This intense concern with the 
efficacy of wonders infused the art and practice of magic (ars magica) more 
generally during the sixteenth and seventeenth centuries. John Dee, the Welsh 
court alchemist to Queen Elizabeth I and William Cecil, Lord Burghley, thus 
belonged to a long line of nomadic hermeticists and enthusiasts of the invis- 
ible. Such entrepreneurs of power”! not only offered rulers practical advice in 
matters of navigation and engineering but also were indispensable in weaving 
together a celestially imbued network of occult connections. Like his con- 
temporary, the sun-worshiping Giordano Bruno—who died at the stake in 
Rome in 1600 for his belief in a plurality of alternative worlds — Dee conjured 
with charms, talismans, and instruments to make cosmic predictions and 
investigate genitures.72 

Among his prized possessions were a thin oval slab of obsidian and a 
smoky rock-crystal sphere. Pliny had praised vitrified lava in his Natural 
History for its reflective properties, describing the image floating in it 
as “like a shadow or silhouette; but with this difference, that one sees not 
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Fig. 6. Magnifying glass ball on stand 
France, about 1800, blown glass and wood, 58.5 x 20.3 cm (23 x 8 in.) 
Los Angeles, Getty Research Institute 
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only the contour, but also the whole figure distinctly, though the colors are 
darkened”? Intently gazing into the blackish depths of a highly polished vol- 
canic stone or into a filmy orb, Dee and his seer Edward Kelley divined 
the future, reading from the dim images the mysterious coexistence and inter- 
section of innumerable perspectives.”4 Such arcane equipment led an impor- 
tant, and only partially secularized, afterlife in the eighteenth-century Claude 
glass. This darkly tinted convex glass revealed the scene disappearing behind 
the viewer’s back, concentrating the details and simplifying the tonal range. 
Mingling spirituality with scientific observation, this rearview mirror for dis- 
covering the countryside just over one’s shoulder was standard equipment for 
travelers in pursuit of the picturesque. These encapsulating devices not only 
unified the dispersed elements of the landscape but also stimulated the viewer 
to meditation on the divine order, harmony, and design of the visible uni- 
verse.”5 The shadowy circumference of these portable appliances was a sort of 
museum of apparitions skimmed from the changing face of nature. They were 
captors of unattainable or irretrievable experiences. 

Tinting glasses ranged in size from the tiny pocket lens measuring about 
one and five-eights inches, or four centimeters, in diameter that the English 
poet Thomas Gray carried on his walking tours” to the large piece of bowed 
glass that captured and subdued the glare of gaslight in a nineteenth-century 
drawing room. This type of combinatorial instrument gathered together indi- 
vidual objects that were strewn about in an interior, reduced them in size, and 
tinged them a soft monochrome that echoed the legendary golden glow of the 
French painter Claude Lorrain’s crepuscular and temple-strewn ideal land- 
scapes. William Gilpin, a Latitudinarian Anglican, spoke of the pictorial unity 
created by his own dimming glasses, which were composed of “two or three 
different colours,” as mellowing the environment’s garish hues.”’ But this gen- 
eralizing recomposition was also a moral and theological corrective to man’s 
fragmented microscopic gaze, lost in a maze of particularity. The instrumen- 
talized assimilation of the entire scope of the prospect “at one cast” paralleled 
God’s panoramic vision of the universe as a bundled whole.78 

Suzanne Anker’s Zoosemiotics: Primates, Frog, Gazelle, Fish (see fig. 58) 
conjures up the alchemist’s medieval laboratory and its mottled crystal ball. 
But her installation also refers to the glass sphere filled with a clear or bluish 
liquid that was placed on an oak stand and topped with a finial, commonly 
used by eighteenth-century shoemakers and other artisans to magnify light 
(fig. 6). She invokes this dual ancestry of necromancy and craft to ponder the 
enigmas of contemporary genetic reproduction. A large globular flask made 
of clear glass and filled with water repeats and enlarges the silvery plaster fac- 
similes of the chromosomes that cavort behind it on the wall. 

Unlike Dee’s murky slab and cloudy sphere, which invited the magician 
to cast his thoughts into them, Anker’s aquatically enhanced hieroglyphics 
project new phantasms into the gallery setting. Yet she shares in Dee’s and 
the slightly later English occultist Robert Fludd’s?? Neoplatonic quest for 
compressive systems of order, for a magical art of memory based on the 
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all-encompassing eye of the imagination, spherically housing all being within 
itself.80 Where the Renaissance model of an ocular theater of the world 
enabled viewers to visualize the immense circle of a heliocentric universe com- 
posed of thousands of material points, Anker’s braided vistas of DNA invite 
contemplation of the tiny infinity coded and contracted in a genetically 
evolved biocentric web of neurons and cells. 

The epiphanic aspect of Anker’s Zoosemiotics invites comparison with the 
polished-metal “light-penetration” mirrors (tou guang jian) of ancient China 
and Japan.8! Characters inscribed in relief on the back of one of these magical 
objects are visible in the light glancing off the surface of the mirror when the 
face is exposed to direct sunlight. Similarly, beams of light passing through 
transparent liquid suddenly make the remote X-shapes of Anker’s somatic 
alphabet immediate. The genetic abstractions are wondrously transformed 
into miniature marionettes, marching figures, dancing limbs, and broken 
arms. These kinetic bits of code evoke the fluid collage that is our most basic, 
but hidden, informatic self. As an unrealizable dream of fusion and as a 
grotesque compound of incongruous parts, Anker’s postmodern bubble of 
speckled chromosomes (lit. “colored bodies” )8? is the chimerical double of the 
baroque Wunderschrank. Cabinet and vessel join singular elements in space 
and time to create hybrids that belong as much to fiction as to reality. 

The concept of revelation or epiphany (from epiphainein, “to show forth”) 
lies at the heart of three principal Greek words for “mirror.” Esoptron was 
used by the poet Pindar in the fifth century B.C. to describe poetry as a mirror 
of beautiful actions and, much later, by Plutarch in connection with the phe- 
nomenon of reflection (esoptrismos), as in “regarding or contemplating” 
something with acuity. Katoptron eventually gave rise to the words that com- 
pose the vocabulary of catoptrics, the science of reflections in mirrors. It 
implied looking down from on high, as if gazing at or even through humans 
from the privileged vantage of the gods on Mount Olympus; the feminine 
form, katoptros, appears in one source for the mirror of vain Aphrodite dis- 
dained by Athena. Exoptron designated womanly accessories in Euripides’ 
tragedies. It also suggested “seeing in,” as in noticing or observing an enemy. 
This term, additionally, could have magical and erotic overtones, as in fasci- 
nation or the involuntary “holding of the eyes.” 83 

Not just the etymologies but the corresponding objects prove interesting. 
Greek mirrors, whether handheld or supported on a stand, were small disks 
of bronze or, very rarely, silver or gold. I suggest that the box mirror, appear- 
ing toward the end of the fifth century B.C., is a prototype for the Kunst- 
kammer as show-all. A type of pyxis, these round containers can be categorized 
with other feminine furnishings such as small jewel caskets, perfume flasks, 
or coffers for personal articles. The underside of a concave mirror’s lid was 
sometimes lined with a polished convex disk. Deformations and spatial disso- 
nances resulted when looking into these curved surfaces that either dimin- 
ished facial features and enlarged the visual field or enlarged a single feature 
at the expense of its surroundings. 
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While encasing mirrors served the practical purpose of inhibiting tarnish- 
ing, its symbolic meaning was to imprison the sun’s rays (enoptron). The act 
of capturing was also tied to lunar mythology, to grasping the moon, that mir- 
ror of the sun’s rays (Ratoptron) and forcing its descent (catabasis).84 This 
pulling down of the heavens and housing them in the confines of a terrestrial 
box adumbrates the analogical operations of the curiosity cabinet: drawing 
together rare and precious objects from the macrocosm and storing them in a 
microcosmic cupboard. It is fitting that these encyclopedic chests typically 
contained a gamut of mirrors from flat to anamorphic. 

Such playful reflectors find their painted counterpart in the Attic pottery 
of the sixth century B.C. A foreshortened detail in the otherwise flat figure 
decorating a krater’s outer surface or an ornate image floating inside a wine- 
filled kylix (pedestaled cup) was meant to unsettle the tipsy imbiber at a 
banquet by teasing him with an elaborate game of appearance and disappear- 
ance.85 Like a double-bottomed magic set, look into the cup once, and you 
will see your face delightfully wreathed by a fragment of the environment. 
Look into it a second time, though, and it might appear empty, a shimmering 
void waiting to be filled. Much later, in his A History of Inventions and 
Discoveries (1817), Johann Beckmann connected water swirling in a polished 
basin with the fortune teller’s interpretation of cloudy dreams for the credu- 
lous and mentioned Seneca’s “drinking vessels, the inside of which was cut 
into mirrors” that confusingly multiplied the image of the tippler.%¢ 

The kaleidoscope, officially invented in 1816 by the Scottish physicist Sir 
David Brewster, is a cousin of such faceted containers contrived to destabilize 
rational vision and estrange the senses. Composed of a pair of long, narrow 
mirrors touching along a common edge and inclined at a thirty-degree angle, 
these turning devices produced striking repetitive designs from reflected light 
and colors.8”7 With each twist of the cylinder a succession of colored abstract 
shapes, almost musically harmonized according to the principles of comple- 
mentarity,88 delightfully show themselves. This metamorphic tube of chro- 
matic fragments has the magical power of focusing the viewer intently on the 
present as well as on an ideal vision distant from harsh reality. 

Mirrors, historically, have been perceived as two-sided. They have been 
accepted as truthful screens since they can bring something back exactly 
(reflectere),8° allowing us to reconsider it carefully in perceptual and intellec- 
tual terms. They have as well been accused of showing things reversed, of 
manufacturing lying simulations, creating fantastic or unreal forms by fanci- 
ful combinations, and furthering falsehood and deception. Mirrors are the 
charlatan’s companion precisely because they preclude any handling of its 
visionary contents. The oscillating presence of two sides (real/illusory, physi- 
cal/metaphorical, outside/inside, below/above, visible/invisible, true/false) 
made the mirror a potent instrument both for science and for divination. 

Indeed, once the two were closely connected. The famous seventeenth- 
century collection of scientific and ethnographic rarities assembled by the 
Jesuit Athanasius Kircher and installed at the Collegio Romano was stocked 
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with optical amusements and hydraulic automata, exemplifying this mar- 
riage of a learned optics with a “curious” mechanics. The collections of the 
Collegio Romano were themselves proof incarnate that the Jesuits could 
gather more artifacts from more diverse places and disseminate them more 
broadly than any other organization. The learned members of this religious 
order dedicated to teaching, service to the nobility, and missionary work in 
foreign lands were greatly interested in catoptrics, that is, the branch of optics 
devoted to mirrors and their manifold ways of focusing light. Kircher’s Ars 
Magna Lucis et Umbrae (1646) and the catalogs by his assistant, Giorgio de 
Sepi, and by his successors at the Collegio Romano, Filippo Buonanni and 
Kaspar Schott, attest to the Jesuits’ mania for such orienting and disorienting 
“crystalline machines.” 

The mirror-lined cabinet of one sort or another was perhaps the prime 
embodiment of the Jesuit obsession with resemblance and synthesis, immu- 
tability and variation. Since silvered glass displays a virtual or nonexistent 
object appearing to lie as far behind its surface as the original object is in 
front,” the stretched-out perspective box with wings could become the fun- 
damental unit for producing a specular array in parallel. Ars Magna Lucis 
et Umbrae, Kircher’s compendium of mathematical instruments and their 
chiaroscuro effects, gives an account of these shimmering chests for the witty 
multiplication of images. The Jesuit scientist and antiquarian discusses “the- 
atrical” machines lined with plane reflectors as well as anamorphic appara- 
tuses cleverly revetted with curved glass. 

The glittering theatrum polydicticum or théâtre catoptrique polymontre* — 
literally a splendid “show-all” —is a key piece of simultaneously dramatic and 
duplicating furniture (see fig. 90). This portable glossy chamber (salon des 
glaces) sat on a pedestal-buffet. Tiled with some sixty mirrors, the inside of 
this shuttered and hinged cabinet multiplied trees carved from cork into 
forests, puppets into armies, live cats into bestiaries, wax flowers into palatial 
gardens, sand heaps into mountains, and a handful of pebbles, moss, tur- 
quoise, and emeralds strewn across the floor into many-aisled temples flanked 
by avenues of obelisks repeated without end. Serving as a concrete link 
between the immaterial and material worlds, this analogical device revealed 
how one entity could become pluralized into a multitudinous creation. 

To be sure, treasures and reflections share a lengthy ritual history. For 
example, fifteenth-century pilgrims to the great cathedral at Aachen held up 
mirrors to catch the image of the sacred relics kept there. After returning 
home, these travelers would exhibit their small silvered glasses to friends and 
relatives as physical evidence of having witnessed the holy scene. But it was 
not until the advent of Jesuit catoptric installation-art during the Counter- 
Reformation that ghostly surrogates, hovering in the replicating panes of a 
cabinet, mimicked their real presentation inside the myriad alcoves and 
stacked drawers of a multilevel Wunderschrank. Instead of layering substan- 
tial objects inside a nested chest, silvery surfaces captured and multiplied their 
insubstantial counterparts. 


26 








Revealing Technologies / Magical Domains 


In this early modern convergence of treasures on exhibit with a protean 
scenography, we glimpse the ancestor of the modern museum showcase. 
Mahogany tables enclosed by panes on all four sides (montres) were used by 
early-nineteenth-century French watchmakers to sell their wares.?? By the 
1880s, such transparent showcases were called vitrines, a term evocative of 
interior decoration, the department store display, and art galleries shimmering 
with unique and costly artifacts just beyond reach. Joseph Cornell’s Beehive 
(Thimble Forest) (see fig. 102) eerily combines the baroque attraction to phys- 
ical and metaphysical doubling with the Victorian display of worldly rarities. 
When the round lid of his plywood readymade—an adaptation of a Shaker 
box®4—is flung open, five thimbles elevated on needles delightfully tinkle in 
the breeze and a glinting host dances in the mirrored panels running along the 
inner sides. Octavio Paz invoked this crystalline cage, enclosing “Thumbelina 
in gardens of reflection,” in his poem on the American artist’s “theater of the 
spirits.”95 

Lucas Samaras’s Mirrored Room (see fig. 93) —a brilliant walk-in cosmic 
cube tiled inside and out with square glass mirrors and furnished with a 
mirror-covered table and chair—imposingly enlarges the scale of the recipro- 
cating grid-in-a-grid model theater beloved by the Jesuits. The concept behind 
his narcissistic construction is actually digital: the simple geometric com- 
ponents — repeatable identical monads of glass—can be arranged, stacked, 
or nested in calculable ways. The effect is dynamic and interactive, creating a 
necromantic world of dreamy self-extensions, tantalizing duplications of 
“intimate but quite lethal things.”® The spaces within and around this infin- 
ity box are amplified and augmented, far in excess of the box’s actual dimen- 
sions, by the scenes fleetingly embedded in its reflective walls as people and 
objects move or shift in and around it. This crystalline cabinet functions as an 
emergent system, the product of back and forth inputs and outputs, that ener- 
gizes and magnifies all within its ambit. 

To be sure, baroque scientific culture—which Kircher helped to define — 
devised multiple-reflection metaphor machines to entertain the likes of Cardi- 
nal Francesco Barbarini and the papal court.9” But it is important to recognize 
that such conjuring devices were also spiritual tools for meditating on the 
knotty theological problem of divine absence and presence. The complexities 
of virtuality inform both Jesuit epistemology and their pedagogy. Mirrors 
enact doctrinal truths that anyone can witness. For example, when doubling 
panes are arranged in parallel—as in a box (see fig. 91) or a hall (galerie de 
glaces) —one mirror does not reflect the nonexistent virtual image of another. 
Rather, like earthly creatures in respect to God, each mirror receives light 
from another with no image involved, for there is no image apart from the 
real image in the eye of the beholder. 

These protean machines also offered lessons in cosmology, since, as in the 
theatrum catoptricum, an extravagant universe of things could be generated 
from the repetition and mutation of a limited number of items. Sorciére mir- 
rors—circular constellations of convex mirrors embedded in a flat mirror — 
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similarly multiplied the same object to such an extreme degree that a new pat- 
tern was born. Yet replicating one mystery only produced another. In the 
hands of the Jesuits, then, such devices demonstrated the fickleness of the 
human mind, the duplicity of sensory appearances, and the convertibility of 
the physical universe in contrast to the immutability of an immaterial God. 

Such transformative devices of vision shored up an attitude basic to the 
Counter-Reformation: the viewer must work to fathom the upside-down or 
contradictory “guises” assumed by an ignorant and fallen humanity now 
distanced from eternal truth.?8 The baroque imagination was essentially cryp- 
tographic, preoccupied with deciphering the divinely encoded structures con- 
cealed in natural things.9? Take that virtuoso antiquarian of the marvelous, 
Kircher — who wrote about universal languages, Egyptian hieroglyphics, 
Chinese characters, Noah’s Ark, the Tower of Babel, archaeology, astronomy, 
musical ratios, the correspondences between the subterranean and the celes- 
tial spheres, and magnetism, among other topics. Like the enigma-riddled cul- 
ture he inhabited, this master of the combinatorial arts was obsessed with 
secrecy, covert activity, and interpreting defective or coded information. Jesuit 
catoptric experiments, then, can be thought of as mathematical, perspectival, 
and religious strategies for forcing hidden operations to manifest themselves 
or for correcting distorted points of view. The paradisiacal upright cosmos 
resembled the pristine Adamic language that became garbled at the Tower of 
Babel. When recovered and decrypted, these prelapsarian unifying symbol 
systems were to bypass the confusion of spreading national idioms and multi- 
plying cultures as well as the hegemony of Latin, the sign of an increasingly 
controversial Catholic Church. 100 

Part of the widespread seventeenth-century fascination with chance “paint- 
ings” in wavy cameos or rippled agates and with other evocative images “not 
made by hand”?! is that such partial or sketchy representations summon the 
viewer to undistort them by a corrective re-performance. On the one hand, 
baroque mirrors constitute a vast technology for graphic detection. They 
expose the fraudulence and shiftiness of sensory phenomena in all domains. 
Not just theology but political theory as well wrestled with the polyoptic 
problem of melding an unruly multitude into a single governable body. 102 
On the other hand, reflecting glasses were analogical tools for bridging the 
gap between God and his imperfect, composite creatures. This glassy game, 
played to perfection by the Jesuits, was based on repetition. It reinserted the 
flatness of the known back into the unknown and put the extraordinary at the 
heart of the ordinary. 

Another way of looking at the oscillation between lawful reflection (in a 
plane mirror) and anamorphic breakup (in undulating surfaces, cones, cylin- 
ders, or pyramids) is to see it as a consequence of mapping the invisible onto 
the visible world. This baroque quest to visualize the unseen is very much 
alive in contemporary scientific imaging. The piezoelectric mirrors developed 
for the Gemini North and Gemini South eight-meter telescopes rely on adap- 
tive optics that reveal normally hidden distortions. If the seventeenth-century 


28 


Revealing Technologies / Magical Domains 


observer had to shift his position to glimpse the divine reality behind earthly 
appearances, these twenty-first-century mirrors constantly deform themselves 
to capture matter’s elusive fluctuations. 

Anamorphic images are likewise related to those Mercator projections by 
which geographers transpose the shapes of continents bulgingly spread across 
the globe onto sheets of parchment or paper.!°3 As these familiar projections 
illustrate, the mathematical construction of deliberately deformed images 
means that the original can be restored to its “correct” proportions, that 
the formless can be redeemed into the universe of proper mimetic forms. 
The process by which chaotic or mangled shapes become recognizable again 
involves reflecting them in a surface whose three-dimensional figure corre- 
sponds to the one creating the distortion in the first place. The eighteenth- 
century instrument maker Jacob Leupold’s invention of three new machines 
for metamorphosing a drawing into an anamorphosis, either for display on a 
flat panel or to be reflected in a cone or in a cylinder (see fig. 84; see also figs. 
77-83),!04 indicates the sophistication of the machinery developed to code, 
decode, and rectify wrongly coded information. 

While this performance of visual inversion and conversion is amusing in a 
secular age, originally it was regarded as symbolic of the skewed perceptions 
of the sinner being righted through a return to the straight path of salvation. 
Holbein’s portrait of two French diplomats in England, Jean de Dinteville and 
Georges de Selve, strengthened the memento mori undercutting of the richly 
clad figures not only by stocking their cupboard with globes (celestial, terres- 
trial) and astronomical instruments that measure by the sun’s substanceless 
shadows (dials, quadrants, dividers, a torquetum, a polyhedral sundial) but 
also by adding an anamorphosis of a hovering skull.!05 The teeming collection 
of material vanities coexists with the bizarre allegorical head of bone, but, like 
the equivocal duality of a Vexierbild, they are not simultaneously accessible in 
their “true” forms. One visual pattern blocks another. As in a stepped tabula 
scalata (see fig. 61), slotted Riefelbild, or segmented tableau changeant, 
embedded information is alternately concealed and revealed depending on the 
viewer’s position. As the observer moves from the left to the center and then 
to the right of one such construction, a tabula scalata formed by three litho- 
graphs mounted on angled strips, she sees images of the Virgin after Titian, 
the Christ’s Crucifixion, and the Virgin after Raphael. 

Today, nanotechnology’s microelectromechanical systems feature millions 
of tiny mirrors — each roughly the size of a single cell —that can be adjusted to 
one of two possible angles by transistors. When the hyperminiature mirror is 
set one way, light from a projection bulb reflects through a set of focusing 
lenses onto a screen; tilted the other way, light is absorbed inside the projec- 
tor.!06 These smallest of small mirrors flip in perfect unison to showcase, for 
advertisers and consumers, merchandise from guitars to cars. Although the 
spiritual dimension has dropped out, we are reminded of seventeenth-century 
devices that epiphanically exposed the other side of the surface to the beholder 
only when she physically or technically moved to a different standpoint. As 
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the philosopher Maurice Merleau-Ponty observed, it is only from the depths 
of my subjectivity that I can see another. 107 

As the source of puzzling and captivating anamorphoses, mirrors consti- 
tute a kind of optical magic.!08 The mirror becomes not just a duplicating but 
an enacting oracular device. The contradictions inlaid on its surface summon 
us to change our ways; its transformations impel us to turn around. Like a 
code breaker, curved mirrors assist the spectator in cracking a scrambled 
graphic message. They make revelation easier by dematerializing both the 
means and the labor by which it occurs. As perspective boxes depicting interi- 
ors10? such as those fabricated by Samuel van Hoogstraten (see fig. 76) illus- 
trate, reflections share this illusionistic capacity to unify space automatically. 

Contrast the ease of perception, when instruments intervene, to the bodily 
effort required when they are absent. To decipher a trapezoidal panel of Saint 
Margaret attacked by Satan in the guise of a dragon (see fig. 78), the viewer 
must bend down or stretch up to peer through the small notch cut into the 
side of the wooden frame.1° Following the principles of perspective published 
by the seventeenth-century Frenchman Jean Francois Nicéron, the unknown 
artist had overlaid the initial image with a grid whose fixed points were then 
exaggeratedly lengthened by projection onto another rectangular field (see fig. 
77). Cylindrical or conical mirrors made such corporeal epiphanies easier by 
performing instantaneous—that is, purely visual— corrections (see figs. 80, 
82). When mediated by an accurate instrument of reflection, the true image 
magically springs forward, its irrational “curious perspective”! suddenly 
altered from that of a monstrous grotesque into a well-proportioned object. 


DOMESTIC REFLECTIONS 
An immense glass industry supported the early modern fascination with eso- 
teric and domestic reflections, but until 1507 such reflections were inevitably 
dimmed or disturbed by defects in the imaging devices themselves.!!2 The 
birth of the recognizably modern glass mirror —bright, pellucid, free of dis- 
tortion — occurred on Murano, an island in Venice’s lagoon. There Andrea 
and Domenico d’Anzolo del Gallo began employing an amalgam process to 
apply tin to panes of transparent glass—a product invented just fifty years 
earlier by another ingenious Venetian family of glassmakers.1!3 This foiling of 
Venetian transparent glass amazingly transformed its soft sheen into glitter. 
Clear and brilliant like natural rock crystal, the expensive Venetian mir- 
ror—a type of artificial gemstone!4— encouraged artisans to produce other, 
relatively inexpensive luxury goods that imitated nature. This led not only to 
the copying of the shapes and looks of established precious materials but also 
to the virtuoso production of novel light-proliferating utensils and gadgets. 
Consider Nicolas de Larmessin III’s dazzling Habit de Marchand Miroitier 
Lunettier (Clothing for the mirror-and-spectaclemaker and vendor; see 
fig. 89), a witty epitome of the superficial tradesman maneuvering in a self- 
reflexive society. A flamboyant assemblage of the glossy commodities he man- 
ufactures and sells, this elegant purveyor to the court of Louis XIV is shown 
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peering through Galileo’s telescope. Bedecked in sparkling embroidery, the 
foppish merchant of the late seventeenth century is a caricature of the luxury- 
consuming French courtier festooned in the novelties that hold him in thrall: 
scintillating chandeliers, flaring sconces, candle reflectors, small and large 
mirrors, pince-nez, spectacles, magnifying lenses, and an assortment of glazed 
boxes. 

The rise of spectacle and the spread of illusion was advanced when Jean- 
Baptiste Colbert, Louis XIV’s shrewd financial minister, finally broke the 
century-old monopoly of the Venetian mirror industry. He acquired its secrets 
for France from artisans lured from Murano to Paris with promises of lavish 
gifts and other remuneration. By 1680, France had surged ahead of the Serene 
Republic, aided by Bernard Perrot’s new method for casting glass in flat 
plates, which was further improved by Abraham Thevart in 1688. For the first 
time in history, glass was bubble-free and as even as a pool of still water. The 
combination of the Venetian foiling process and the French casting method 
created mirrors of unprecedented clarity, size, and beauty. A century later, 
in 1773, the British Cast Plate Manufacturers successfully introduced the 
large-scale manufacture of plate glass so that the English could do without 
imported glass and still produce bright, distortion-free mirrors in a range of 
sizes and shapes.15 

The interiors and grounds of the European elite were, as a result, increas- 
ingly enlivened with vivacious apparitions. Mirrors began to multiply and 
spread, from the princely curiosity cabinet and the Jesuit catoptric machine 
to, perhaps most memorably, Louis XIV’s late-baroque Galerie des Glaces at 
Versailles, the silver and gilt rococo churches and palaces of Bavaria, and 
the spar- and marble-encrusted garden grotto at Twickenham that was the 
natural study of the virtuoso English poet Alexander Pope."* At the height of 
the “polished age,” one’s abode became a microcosm of isomorphs. The gods 
and goddesses of ancient cosmogony flitted lightly in an endless masquerade. 
A perpetual comedy of manners played itself out under reflecting canopies 
and vaults. These energetic presences started abruptly from the walls and 
mingled with polite society. A sort of natural automaton, bright glasses auto- 
generated a race of flattering doubles that appeared more lively than the real, 
opaque originals. 

By the late eighteenth century, prices had dropped sufficiently for a host of 
mirrors for domestic use to come into their own, organizing not only aristo- 
cratic but also middle-class interiors according to a new system of optical 
cross-referencing. There were late Georgian mirrors to extend narrow hall- 
ways into endless suites; vista mirrors (glaces a répétition) that prolonged a 
room’s perspective; Louis XVI girandole mirrors whose circular convex sur- 
faces compressed and intensified colors, lights, and shadows; long cheval 
glasses in rectangular or oval frames to reflect a person head to foot; and even 
walls, window shutters, or wooden panels inset with mirrors to bring the 
wider world inside the home.!!” The playful trompe l’oeil effects paradoxi- 
cally had the encyclopedic ability to coordinate a house in all its parts. At Sir 
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John Soane’s amazing museum-studio-home in central London, convex mir- 
rors were distributed strategically along a dark corridor, set into the ceiling of 
the breakfast parlor, canted on the dining room wall, and mounted on doors 
to capture the light flickering off other gleaming household ornaments.1!8 
These included torchéres, frosted glass, scrubbed bare pine floors, mahogany 
bookcases, Egyptian bronze figures, antique marble fragments, white plaster 
casts, and ormolu-mounted astronomical clocks. Mirrors reveal Soane’s resi- 
dence — which remains substantially as this influential English architect left it 
when he died in 1837—as a razzle-dazzle entertainment center, a learning 
complex, and an entrancing site for portable technology, rolled into one. 

This amplification of reflections belongs to an enlightened, practical 
magic. Brilliancy was the province not just of delicately silvered glass but 
also of an entire spectrum of ordinary furnishings and accessories that 
transformed the home into a phantasmagoric theater. Concave and convex 
doublings sparkled from iridescent porcelain cups and saucers. Light pulsed 
from bulbous tea urns, glanced off the hollow spoons and knobby knives of a 
dessert service, and was fractured by the facets of a crystal bowl. While the 
proliferation of gleaming tableware contributed to the rise of social dining 
and conviviality, the zigzagging reflection and refraction of light activated the 
conversational space of a salon. The emerging culture of stimulants, of obses- 
sive tea sipping and coffee drinking, both shortened the night and gave rise 
to nervous disorders externalized in jittery verbal sallies and idle gossip that 
speeded up under bouncing beams. Manners, mechanisms, and mutability 
converged. 

The incessant butterflying (papillotage) of scintillant specks of light cre- 
ated not only reflecting interiors but also a reflective home. Jean-Baptiste 
Siméon Chardin’s still life with its carefully recorded distortions bulging from 
a glass carafe and a pewter goblet (ca. 1760; Karlsruhe, Staatliche Kunst- 
halle), Johann Zoffany’s cleverly contrived tray of light-entrapping and radi- 
ating breakfast dishes (1766; Los Angeles, J. Paul Getty Museum), or Jean- 
Etienne Liotard’s artfully overturned tea service (fig. 7) show commonplace 
household articles metamorphosed into optical instruments. They could 





momentarily stall in a chocolate pot or halt in a wine cooler an endless series 

of protean forms, offering contemplative opportunities for study and investi- 

gation before the observer hurried on. This temporary arresting of motion 

through an encapsulating image separated such summarizing iconic units 

from the stray snippets of talk flying around them. | 
If standard household fixtures could offer daily lessons in the science of 

optics, scientific instruments could also be domesticated as part of the acces- 

sories of an up-to-date home. It is not hard to imagine a rococo gilt bronze, | 

steel, and white-enameled compound microscope — lavishly outfitted with cir- | Fig. 7. Stili Life: Tea Set 

cular reflectors, dials, screws, clamps, sliding supports, rotating platform, | Jean-Étienne Liotard (Swiss, 1702-89) 

| About 1781-83, oil on canvas mounted on board, 37.8 x 
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instructional furnishing among many (see fig. 51). Removed from its tooled Los Angeles, J. Paul Getty Museum 


and gilded leather case and activated by tilting the mirrors to catch the 


magnifying lenses, mica specimen slides, and tweezers—as one decoratively 
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light, sighting through the objective, and deploying items from the case’s 
research tool-laden drawers, this piece of pedagogical apparatus for the 
early-eighteenth-century home is uncannily reminiscent of the princely 
curiosity cabinet as telescoped scientific instrument. 

Jacques-Louis David’s portrait of the founder of modern chemistry, 
Antoine-Laurent Lavoisier and his artist wife, Marie-Anne-Pierrette Paulze 
(1788; New York, Metropolitan Museum of Art) updated home accessories 
by transforming them into glinting laboratory equipment. Instead of candle- 
sticks or wine decanters, the dramatic red-draped table at which Lavoisier 
writes his formulas is bedecked with the transparent vessels used for his gas 
experiments. At the tip of Lavoisier’s elegantly extended black-stockinged leg 
lies the great brass-fitted glass globe in which the master French scientist 
burned hydrogen and oxygen in 1785, thus disproving the prevailing phlo- 
giston theory of combustion being advanced by his British rival, Joseph 
Priestly. This airy sphere, remote from the human actors looming above it, 
seems to lead an oracular life of its own. Its mirroring surfaces rivet the 
viewer’s attention because of their dual ability to detach fragments of empirica 
for scrutiny and to create a synopsis out of a dispersed array. In addition to 
producing chemical reactions, then, this shiny tool snatches an ephemeral 
order out of a succession of instants and from the confusion of competing 
phenomena. 

Mirrors belong to a long line of artificial devices for separating objects 
from their images and lifting images from their adhering surfaces. Skimming 
not only lightens substantial things, it makes them transportable and per- 
mutable. This process of thinning the weight of matter occurs either naturally, 
through the dissolving of physical objects in borrowed light, or artificially, 
through the use of optical instruments. Man Ray’s Astrolabe (1957) —com- 
posed of nested wooden circles and half-circles with a small reduction lens at 
the center—plays with these baffling capacities of light and optics.12° At the 
heart of the intersecting arcs of this tangible instrument designed to measure 
the height of the stars, the spectator sees a tiny etherealized repetition of the 
surrounding room. 

Today, the video display screen performs the same compositing function 
of optically amplifying and compressing the chaotic material milieu. This 
portable “mirror machine,” 2! in which electronic images present themselves as 
nothing more than the effect of reflections bouncing off hard surfaces, sweeps 
together the fragmentary dispersal of postmodernity, sprawling helter-skelter 
across nations, regions, communities. Like the instrumentalized furnishings of 
the fashionable drawing room, this techno-magical communication device 
cannot be separated from its chiaroscuro environment. Resembling the con- 
juror’s crystal ball, the video screen invites the spectator not only to peer into 
it but also to look through or around the image as well, thus freeing space and 
time from narrative. Diana Thater’s flitting clouds emphasize this clairvoyant 
aspect of a flattening and widening medium that is always in process. As 
she commented, “transformation, in my work, is not otherworldly: it is of this 
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world.” 22 Like silvery, back-foiled panes of transparent glass, her “theater of 
visuals” 23 generates self-consciousness by inducing luminous visions to sur- 


face out of shadowy emptiness. 


COG-IN-A-BOX 

On the evening of Thursday, 3 January 1822, a looking-glass curtain hung 
in place of the crimson draperies customarily separating the audience from 
the stage of the Royal Coburg Theatre in London (fig. 8). According to that 
night’s playbill, this “striking object of attention” weighing five tons and 
measuring thirty-six by thirty-two feet was supported by massive pillars and 
resplendently set in a carved burnished-gold cove. Executed by Mr. Walker, a 
Drury Lane plate-glass manufacturer, it apparently created the brilliant reverse 
effect of reflecting “in one lucid sea of glass, the entire audience, and every 
object in front of the theatre.” Among the balancing acts performed in front of 
this “Magnificent tout-en-semble” were, according to the playbill for 16 May 
1822, the astonishing turns of Il Diavolo Antonio, the flesh-and-blood model 
for Jean-Eugéne Robert-Houdin’s lovely android acrobat (see fig. 97). 

We have grown accustomed to modern Geppetto-artists animating robotic 
dolls. Alexander Calder, inspired by his visits to Ringling Bros. and Barnum 
and Bailey in 1925 while working in New York City as a freelance artist for 
the National Police Gazette, created his own miniature Circus (1926-31; New 
York, Whitney Museum of American Art). A handful of action toys— pieced 
together from wood, metal, cloth, paper, leather, string, cork, tubing, wire, 
and sequins—was expanded over six years into a full-blown troupe replete 
with dozens of people, animals, and acts.!24 Until 1961, the sculptor gave per- 
formances for special audiences in the United States and Europe. As captured 
in Carlos Vilardebo’s delightful short film Le cirque de Calder (1961), the 
event took place on the floor as a piece of process-art: a bit of green carpet 
was unfurled, the ring laid out, poles erected to support the trapeze artist 
“Miss Leitzel” doing “100 dizzy twists at a dazy height,” spotlight and record 
player were turned on, and voila! 

Calder presided over the antics of his articulated figures as the Prospero- 
ringmaster of a magical universe. His marionette-style manipulations trans- 
formed these small armatures into dynamic “three-dimensional line draw- 
ings”!25—a sort of volumetric “performance-capture” before the advent of 
digital animation. These soaring playthings were not essentially different in 
concept from the monumental “animobiles” (a contraction of animaux- 
mobiles) that revealed Calder’s love of seventeenth- and eighteenth-century 
transparent devices—armillary spheres whose rings trace the circles of the 
pre-Copernican celestial sphere, orreries whose orbs rotate in imitation of the 
solar system, and other apparatus layering movable “objects behind other 
objects.” 126 

His affection for early mobile mechanisms extended to the fits and starts 
of automation. The pantograph goes back to the seventeenth-century Jesuit 
Christoph Scheiner’s octopus apparatus for mechanically transposing a 
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Fig. 8. Theatrical Reflection, or a Peep at the Looking 
Glass Curtain at the Royal Coburg Theatre 

G. Humphrey, St. James's Street, London 

1822, engraving, 38.5 x 29.3 cm (15% x 11%⁄ in.) 

Los Angeles, Ricky Jay Collection 
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massive sculpture onto a plane surface (see fig. 99).127 Calder’s “copying 
machine” (see fig. 98) similarly features rods connected into a parallelogram, 
although the flexible joints of his two parallelograms constantly expand or 
contract, driven by a silent motor. The resulting oscillations cause the red and 
black disks, floating atop the steel-wire rhombuses, to move through space — 
like the earth and moon orbiting the sun—while the white slat with its red 
disk on a wire stalk rocks back and forth. 

Some of Joseph Cornell’s boxes also spring into action when gently tilted 
or turned and then set upright. A thimble forest trembles (see fig. 102). A 
kneeling clown jumps and jingles. Sand drifts across the floor or is inverted 
into a broken wineglass or slides across a concealed back in constructions that 
are subtle revisions of the suddenly buoyant dancer or the upward-catapulting 
high-wire artiste of popular nineteenth-century children’s sand boxes (see 
figs. 101, 103-6).128 His Untitled (Sylphide Souvenir Case) (see fig. 103) is an 
evocative distillation of the mechanics of mysterious motion: the ballerina 
frozen against a seashell on one side dissolves on the other into a shifting 
dune, tulle, sequins, and beads. 

When Disneyland opened in Anaheim, California, in 1955, who could 
have predicted that theme parks would expand around the world, changing 
not only our ideas about architecture but also our notions about possibilities 
for fantastic mechanisms? The “Imagineers” — Walt Disney’s designers, illus- 
trators, and animators — engineered exotic, wild, or far-fetched artificial 
creatures that behaved like the real thing, more or less, at Adventureland, 
Frontierland, and Tomorrowland. These denizens of technological utopias 
had as their immediate precursor the robotic Dancing Man (fig. 9), for which 
the actor Buddy Epsen served as model. The opera-house stage set with its 
vaudeville performer treading the boards was devised by Walt Disney and Ken 
Anderson in 1949 for Disneylandia, a display of miniature rooms with mechani- 
cal inhabitants meant to tour the country in railroad cars.129 

This dapper, hat-tipping robot obviously belongs among the progeny of 
the legendary inventor Daedalus, who in archaic times reputedly constructed 
moving statues for oracular use in Egyptian and Grecian temple magic.13° In 
contrast, Furby, the famed animatron coinvented by Caleb Chung and intro- 
duced by Tiger Electronics in 1998,!31 is the son of a servomechanism. A sort 
of artificial-intelligence hamster, this furry beast is capable of mimicking hun- 
dreds of human or animal expressions: it talks, sings, sneezes, giggles, and 
even lets out a raspberry and flattens its ears when caught red-handed. This 
electronic pet is not alone. Additional patented mechanisms for children like 
Microsoft’s ActiMates— Barney, Arthur and D.W., the Teletubbies—run on 
low-cost motors, batteries, and, increasingly, sensor technologies. Such ludic 
robots and other small multimedia products such as Philips Electronics’ tiny 
“emotion containers” — incorporating a screen, a speaker, and a scent com- 
partment, and designed to be given as presents bearing a special message — 
herald not just the privatization but also the extreme personalization of the 
new post-mass media. Cynthia Breazeal, of the Massachusetts Institute of 


37 


Stafford 


am 
e 


0 0G 0 O'8'0:0'0 0.0000 0008 
cL aaien e 


il 


TN 





Fig. 9. Dancing Man Model 

Charles Christadoro (figure), Walt Disney and Ken Anderson (set), 
Roger Broggie and Blaine Gibson (mechanism) 

1949, mixed media, 189.2 x 125.7 x 118.1 cm (7442 x 491/2 x 461/2 in.) 
Glendale, California, Walt Disney Imagineering Collection 
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Technology’s Artificial Intelligence Laboratory, has even passed the mile- 
stone of creating “a robot that can be your friend.” 832 Kismet, a machine that 
has the shape and size of a human head, acquires personality as it interacts 
with human beings. Wiggling ears and changing moods are being computed 
in real time. 

British mathematician Alan Turing’s prediction about computers, it seems, 
is about to become a reality. One day soon, as he said in an article published 
in the philosophical journal Mind in 1950, such entertaining machines will 
convince us that they are conscious, that they have their own cognitive agen- 
das worthy of our respect.!33 The future, we are promised, will be stocked 
with all sorts of artificial-intelligence and artificial-life forms that behave both 
like toys and like tools. Imagine the spectacle of an animatronic turtle who 
amusingly wanders “at will” around the back yard while usefully mowing the 
grass! If the magical trickery of autonomous agents, not interactivity, is loom- 
ing on the horizon, then the future looks a lot like an aspect of the past. For it 
was the clockwork automaton, with its hundreds of mysteriously driven inde- 
pendent functions that, especially during its heyday in the seventeenth and 
eighteenth centuries, endowed technology with a human face. 

Figures that appear to turn, twist, tumble, or swivel by themselves have 
been associated, historically, with thaumaturgy, conjuring, and charlatanism. 
The term jugglers referred not only to those who, 


for the sake of money, by quick and artful motions of their hands, bodies, 
and limbs, and by various preparations, delude the senses in an agreeable manner, 
or practice an innocent deception on the spectators, so that they think they hear 
and see what they do not really hear and see, but also rope-dancers; people who 
place their bodies in positions, according to all appearance, dangerous; and those 
who for pay exhibit animals taught to perform uncommon tricks, as well as 
automata, which by their concealed construction seem to produce wonderful 


effects. 134 


The vocabulary of nineteenth-century dicing or cardsharping — with its 
switchmen, shaders, floaters, passers, mechanics, and machine men — still 
retains this meaning of betrayal by rigged gadgets manipulated by humbug 
“operators.” 135 

Jeff Wall’s A Ventriloquist at a Birthday Party in October 1947 (1990; 
Limelette, Belgium, Lhoist Group Collection) captures and plays out this 
long-standing complicity between puppet and puppeteer. The fluorescent 
backlit Cibachrome, mounted in an aluminum display case, initially appears 
to be an attempt to expose the secrets behind their unequal relationship. As 
becomes apparent, however, such transparency is fallacious.3¢ In an ambigu- 
ous postmodern gesture, Wall’s work bathes the spectator in an outpouring of 
material luminosity while withholding equal intellectual illumination. Despite 
its being a radiant physical object, the hermetically sealed box hides its inte- 
rior mechanism. Its automatism acts as a deliberate affront to the pervasive 
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television jump cut.87 Opaqueness of execution links this Canadian artist to 
the machine ideal of the 1960s, when Americans such as Frank Stella wanted 
to conceal the work that went into making their art.138 

Not just the light fixture but also Wall’s scenography —the illusion of 
having a theatrical “window”? onto an open room—prove deceptive. The 
viewer in the gallery gradually becomes aware that the fascinated audience 
in the print, spellbound by the performance, is trapped inside a space with 
no obvious exit. The revelation of just how the magic trick is done remains 
partial, too, since it is not evident by what means the ventriloquist produces 
her ventriloquism. This equivocation provokes a physiognomics of muted 
responses from the children, ranging from out-and-out puzzlement to 
bewitched credulity to standoffish skepticism. Wall demonstrates the fragility 
of human understanding, the fact that it is always in process, teetering on the 
brink of evanescence: appearing, disappearing, and reappearing. 

The ventriloquist’s puppet as an ambiguous metapersonality has also 
invaded cyberspace. Ken Feingold’s CD-ROM project JCJ-Junkman (1995) 
exhibits a worn-out relic with glazed eyes and flaking skin. The plasma screen 
initially reveals a floating head surrounded by a whirlwind of constantly 
emerging, vanishing, and mutating “buttons.” If the viewer manages to catch 
and click on one of these drifting bits of Internet debris, the apparitional 
automaton begins to move his lips and speak. Literally a “cut up,” JCJ- 
Junkman’s personality depends on the chance encounter of data cast adrift 
by anonymous users and random choices. Unlike the physical intimacy 
between the toy and the she-who-toys in Wall’s light box, Feingold’s game 
gives us displaced fragments mobilized by thousands of invisible desires and 
gestures. 

The imitative urge to manufacture and animate simulacra, to smoothly 
counterfeit the gestures and motions of everything observable under the 
sun, produced a universe of doubled beings. The ventriloquist animates the 
dummy by “throwing” her voice, acting as the biological engine for the 
machine. Other ruses have been utilized for thousands of years. The ancient 
Chinese applied the lodestone’s bipolarity to construct rolling chariots. Even- 
tually, it was the charioteer who was mechanized: a magnet concealed in the 
torso surreptitiously activated his hands.'40 The Chinese also used quicksilver 
to give motion to their puppets, a method that Kircher apparently hit upon 
independently: “Before this [Chinese] method was known in Europe, Kircher 
had an idea of putting a small waggon in motion by adding to it a pipe filled 
with quicksilver, and heating it with a candle placed below it.”!4! These are 
automata as thaumaturgical toys, as ritualistic re-performances of reality. 

Only after Alexander the Great conquered Egypt in 332 B.C. and Alexan- 
dria became the intellectual capital of the Greek world did the automaton 
come into its own as a scientific marvel. Ctesibius (early third century B.C.) is 
generally considered the founder and first great figure of the Alexandrian 
school of ingeniously engineered contrivances. Magic and mechanism were 
closely allied in his construction of mirrors that mysteriously ascended or 
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descended, but his improvements to the water clock (clepsydra), development 
of useful devices powered by compressed air, and invention of the first mecha- 
nized musical instrument, the water organ (hydraulis), were works of engi- 
neering genius.'42 Philo of Byzantium (late third century B.C.) enlarged the 
initial repertory of entertaining and functional devices. The most playful 
inventions are to be found in his Pneumatica, which not only records his 
researches into fluid mechanics and the nature of air but also presents 
wondrous machines ranging from fountains spouting off and on and to ani- 
mal automata such as the bird that rises and flutters when a snake frightens 
its chicks. 143 

In the first century, Hero of Alexandria synthesized the literature on 
mechanical devices in his own treatises, Pneumatica and On Automata 
Making, while also introducing into the process new elements involving steam, 
presses, pulleys, and levers. His descriptions of apparently self-propelling fig- 
ures made by others and of his own manufacture led an important afterlife, 
reappearing in those medieval merveilles that wavered between being sacha 
cally sophisticated works of art and supernatural prodigies.'44 The mechanical 
rooster (circa 1350) at Strasbourg cathedral who, each day around noon, 
would flap its wings, open its beak, stick out its tongue, and crow trium- 
phantly ultimately derived from Hero of Alexandria. This seriocomic creature 
was an ornamental component of the cathedral’s seven-story astronomical 
clock. Typically, in the fourteenth and fifteenth centuries, these mechanical 
models of the geocentric universe — often showing sidereal time or the phases 
of the moon and taking the form either of an astrolabe-type dial or an armil- 
lary sphere — adorned churches and other public buildings.!45 

During the sixteenth century, such turnable curiosities tended to be a 
ishly updated by the addition of a montage of automata or flamboyant “jacks! 
These sculptural narratives attractively measured time according to the disap- 
pearance and reappearance of knights on horseback charging each other, the 
Magi moving in procession and bowing before the Virgin at the manger, and 
Jack Blandifer vigorously hammering bells to commemorate the passing 
hours.!46 Yet prior to 1656, when the Dutch physicist Christiaan Huygens’s 
revolutionized timekeeping through isochronism'47 — the metamorphosis of 
an unseizable flux of instants into a regular succession of audible moments 
through a pendulum regulator —clock towers tolled only intermittently and 
from afar. 

The continuing success of Hero of Alexandria’s automated legions is owed 
to the fact that he was not simply a reporter but also the creator of an influen- 
tial hydraulic-driven bestiary. In one of his most renowned fabrications, twit- 
tering gilt birds and hooting owls were grafted onto a tree or other base. 
Apparently the air that escaped through a narrow pipe as water was poured 
into the vase eventually prompted the animal to move or chirp.'8 But in the 
end, it was the Arabs, not the Romans, who were the true successors of the 
fabulous Alexandrian technologists. From about the ninth century, they cre- 
ated enormously complicated hydraulic automata of their own, including the 


41 


Stafford 


marvelous water clocks of the late-twelfth-century inventor Ismail ibn al- 
Razzaz al-Jazari.'49 

It was examples imported from the Near and Far East, together with the 
recovery of classical works on mechanical devices (many known only from 
Arabic and Persian translations) at the time of the Renaissance, that reignited 
enthusiasm for automata in early-sixteenth-century Europe. Water-driven 
precision mechanisms, as a species of witty outdoor furnishings, were fre- 
quently boxed inside moist artificial grottoes. Such ostentatious robots, per- 
forming according to programmed specifications, were part of a broad range 
of pseudo-life forms that sprang from the fantasia of mannerist and baroque 
engineers. Bernardo Buontalenti designed for the Grotta Grande (completed 
in 1584) in the Boboli gardens in Florence trompe oeil life casts of serpents, 
lizards, mosses, plants, tufa, limestone concretions, stalactites, frogs, crabs, 
shrimp, all set in spongy and humid niches. Such tableaux quasi-vivants con- 
stituted a kind of cavern of curiosities. Playful hydraulic effects, including 
startling jets of water, as well as statues of appropriately rustic dancing fauns, 
woodland nymphs, rude Vulcan at his forge, and Persephone dragged into the 
underworld were to have animated these lithic precincts.15° 

Inspired by Hero of Alexandria’s Pneumatica and the recent examples of 
fountains and automata at the Villa d’Este in Tivoli and the Villa Medici at 
Pratolino, the French engineer Salomon de Caus created an experimental 
chamber of technical ingenuity hidden within the earth.15! Les raisons des 
forces movvantes (1615) —a key treatise in the development of garden design — 
first explained how the hydraulic apparatus functioned and then went on to 
propose its artful application in a series of theatrical problem sets.'52 Among 
the most dramatic of these artificially natural mise-en-scénes was a simulated 
cave with figures activated from behind-the-scenes by a compound mecha- 
nism: rotating waterwheel, valves, cogs, ropes, and pulleys. An imperious 
Galatea — her limbs elegantly deployed in fashionable contrapposto'53— sailed 
across the “sea” in a voluted shell that was tugged back and forth in a straight 
line by two dolphins. This beauty’s monstrous antithesis was none other than 
her lovelorn suitor, the Cyclops Polyphemus. A gigantic one-eyed grotesque 
seated against a stalactite backdrop, he played mournful airs on a panpipe 
while his flock of sheep roamed rocky escarpments (see fig. 94). 

By the early seventeenth century, the word machine connoted any inge- 
nious instrument producing an intended effect through a combination of tech- 
niques./54 It could signify an engine, with or without parts, deriving from 
simple tools like the lever or pulley and set into motion by water, wind, ani- 
mals, or human beings. The term also embraced machinery, namely, a medley 
of equipment that could itself be quite complex. The famous “machine de 
Marly” is a prime example, along with explosive fireworks, of such laboratory- 
generated combines. Cited in Diderot and d’Alembert’s famous Encyclopédie 
(1751-80) as a notable “machine de la joie,” its stunning grouping of 259 
noisy pumps raised the river Seine above the level of the chateaux of Marly 
and Versailles, and so watered their gardens and drove their fountains. 155 
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Undergirding the first two meanings, however, was the more fundamental 
one of machination, of a sophisticated ruse, perfidious trap, or sleight-of- 
hand trick. This etymological sense of concealed tinkering in order to fool 
conveys the primal anxiety that there is some artifice being harnessed by a 
scheming, hidden operator to “turn” a benevolent nature to evil purposes. 

By now our anxieties have been flattened by the siren call of wireless 
products that make all operational functions compact, tinier, invisible. Think 
of the Macintosh mouse and Nokia’s mobile cellular telephone, the kanmy,5¢ 
and other small extensions of the hand tailored to consumers’ lifestyles —or of 
nanobots, those granular condensations of nimble antibody-sized robots that 
manipulate matter at the atomic level and possess the eerily biological capacity 
to replicate themselves autonomously.!57 Then there is the worrisome reality 
of genetic engineering, all too ready to manufacture uncontrollable substances 
out of recombinant DNA. We seem to be on the verge of a revolutionary and 
problematic order of existence.'5* Such seductive innovations invoke the 
mimetic goals of eighteenth-century “philosophical” puppets running not off 
of high-power microcomputers but on hundreds of diminutive interlocking 
cogs and springs. 

To be sure, there were celebrated mécaniciens galore, such as the brilliant 
eighteenth-century Swiss mathematician Pierre Jaquet-Droz who teamed up 
with his son Henri-Louis Jaquet-Droz and adopted son, the horologist Jean- 
Frédéric Leschot, to create mechanical marvels. Their clockworkmanship 
delighted Europeans well into the nineteenth century. But it was the rococo 
physicist-inventor Jacques de Vaucanson who first created “epidermal surro- 
gates.” 59 His elegantly dressed, coiffed, and rouged androids were a far cry 
from Leonardo da Vinci’s stiff, clanking knight illustrated in the Codex 
Atlanticus.6° Although he wanted to imbue them with forza (energy), '6! the 
Renaissance master’s creations lacked potency. Vaucanson’s nimble statues 
point ahead to Cornelis Jacobus van Oeckelen’s six-foot mannequin (see fig. 
96) dressed in romantic troubadour costume. The Dutch instrument maker 
brought his artful clarinet player to Boston and New York from Java some- 
time around 1830. According to one handbill, it produced “by an internal 
wind, every tone upon its instrument; on which it plays with fingers in such a 
graceful, lifelike manner, that nothing could be preferred to its execution of a 

rondo of Weber, a fantasy concertante from the Frieschutz [sic], a varied 
andantino of Beethoven, and introduction with the variations of Bériot. Etc.” 
The performance was no less astonishing. As soon as van Oeckelen sat down 
at the piano to accompany his creation, the automaton began to act, “turning 
its head and eyes in different directions, while the whole body follows these 
motions in an easy and natural manner.” It then gave the pianist the signal to 
commence, raised the clarinet, wet the reed, and began the solo with a “happy 
combination” of expressions and gestures functioning in synchrony. 162 
But to return to Vaucanson. In 1738, he presented the first of three spec- 
tacular anatomical automata to an admiring public. His subtly blowing and 
fingering flute player (1738; whereabouts unknown) demonstrated the basic 
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Cartesian principle that the body was a machine and that its multitude of 
bones, muscles, nerves, arteries, and veins operated just like the wheels and 
weights running a clock.!63 Possibly inspired by the surgeon Claude-Nicolas 
Le Cat, whom he met in Rouen before going to Paris, Vaucanson aimed to 
transcend the pleasing adult toys of the day then being sold at Saint-Germain 
and in the boutiques along the Pont Neuf and the Palais Royal.!64 There panto- 
graphically produced portrait silhouettes, talking heads, chess players, singing 
wind-up canaries (serinette) in gilt cages, and mechanical pictures jostled 
ghostly shadow-puppet shows (ombres chinoises) and pseudo-scientific dem- 
onstrations of optical, mechanical, and physical principles (cabinets de phy- 
sique or d’optique) of the prerevolutionary era.!65 

By 1740, Vaucanson was busy automating the French textile industry with 
punched cards—a technology that, as refined by Joseph-Marie Jacquard more 
than a half century later, would revolutionize weaving and, in the twentieth 
century, would be used to input data into computers and store information in 
binary form.!66 But it was his three moving anatomies that first incarnated the 
ethical dilemmas posed by smaller and smaller devices. Both poetic specimens 
and mimicking hardware, his realistic creations aspired to duplicate anthro- 
pomorphic and zoomorphic forms in depth. Just as scientific research and 
curiosity could not easily be separated during the Enlightenment, neither could 
invention be divorced from the practical need to make money.'6” Vaucanson 
quickly capitalized on the commercial success of his first android, modeled 
after a recent sculpture by Antoine Coysevox then in the gardens of the Palais 
des Tuileries,!°8 with the launch of a shepherd who played the tabor and pipe 
(1739; whereabouts unknown). 

The most acclaimed member of Vaucanson’s trinity of entertaining equip- 
ment, however, was the notorious eating, digesting, and defecating duck 
(1733-34, but not exhibited until 1738; whereabouts unknown). Whereas the 
rustic flutist inhaled, exhaled, and dexterously moved his fingers over a musi- 
cal instrument, this barnyard variant of Philo’s and Hero’s bejeweled birds 
eagerly swallowed kernels of grain to excrete them in the metamorphosed 
shape of pellets. Alas, this amazing transformation proved fraudulent. The 
delicate droppings were not the natural result of simulated peristalsis but of a 
secondary device triggering the sphincter where a masticated plop lay hidden. 

The aura of secrecy surrounding the operations of such deceptively organic 
robots located them as much in the realm of necromancy as in the domain of 
engineering. In the 1770s, the Jaquet-Droz team hid the cams, bellows, cylin- 
ders, and drums of The Musician, The Writer, and The Draftsman underneath 
lacy shirts and dresses.169 So uncanny is the performance of this trio of cele- 
brated mechanical dolls at the Musée d’Art et d’Histoire de Neuchatel that, 
when the visitor—about to leave the darkened auditorium after the exhibit 
has wound down—on sudden impulse turns around, she glimpses the breast 
of the harpsichord player still softly rising and falling. 

For her installation A Permutational Unfolding at the MIT List Visual 
Arts Center, the American artist Eve Andrée Laramée created sumptuous 
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cerulean jacquard drapery shot through with threads dyed copper, silver, and 
gold (fig. 10), evoking the shimmering ancien régime salons in which the vir- 
tuoso automaton held sway. Strewn with cross-referencing associations, this 
encyclopedic curtain that interconnects the past and the present is simultane- 
ously a collection-in-cloth and a woven gallery of mechanical ingenuity. It ties 
the sixteenth-century French surgeon Ambroise Paré’s design for a prosthetic 
hand to a sectional view of Vaucanson’s Duck. The surgically efficient guillo- 
tine of the French Revolution is counterpointed to the copper-mesh cores of 
MIT’s first computer capable of memory storage. The portrait of Ada, count- 
ess of Lovelace—daughter of the poet Lord Byron, mathematician, and col- 
league of Charles Babbage, for whose analytical engine she wrote the first 
computer program — is juxtaposed with the image of Jacquard, the developer 
of the protocomputational automatic loom. “The Analytical Engine,” noted 
the countess, “weaves algebraic patterns just as the Jacquard-loom weaves 
flowers and leaves.” 170 From Laramée’s condensing tapestry emerges a theory 
of analogically linked communication. Weaver ants, crawling across the back- 
ground terrain, embody and externalize the materiality of these historical net- 
works. Humbly “sewing” their small nests out of leaves glued together with 
salivary silk, these creatures remind us of the physical connection between 
miniaturization and mimicry, the juncture between the organic and the inor- 
ganic. They bear witness to the animal in technology. 

The silvery apparition of Vaucanson’s Duck in Laramée’s cybernetic com- 
pendium exudes as well the whiff of prestidigitation that often clings to 
machines. His duck is an emblem of that beast of conjury, the false automa- 
ton. It serves as warning that we can be duped, that humans can be held cap- 
tive by technology. In 1769, Baron Wolfgang von Kempelen constructed an 
“automaton” chess player in Pressburg, some thirty miles outside of Vienna, 
and took it on tour throughout Europe. A distinguished Hungarian diplomat 
in the service of the Hapsburg empress Maria Theresa, he was addicted to 
natural philosophy and mathematics.17! Whereas Vaucanson’s sculptural fac- 
similes imitated human or animal behavior and motion, Kempelen’s perfor- 
mative machinery appeared to surpass the preprogrammed sequencing of 
clockwork. It could play chess and thus seemed capable of reasoning. The 
machine was composed of a cabinet some three and a half feet long, two 
feet wide, and two and a half feet high, mounted on casters, with doors 
and drawers that the operator opened and closed to reveal the “internal struc- 
ture” —a cubicle so crammed with levers, gears, and wheelwork there seemed 
no room for anyone to hide.!72 A turbaned Turk sat on a chair affixed to the 
cabinet, staring at the chessboard mounted on the top. Sir David Brewster, in 
his historical exposé of optical illusions, noted that at every move made by the 
figure, the wheels of the machine whirred, his head nodded, and he seemed to 
examine the pieces, while the exhibitor stood near by and regularly wound up 
the mechanism with a key.!73 Kempelen’s bagatelle, it turned out, was run by a 
dwarf enclosed in a box-within-a-box, concealed between the sham machin- 
ery and the cabinet’s doubled back. 
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Fig. 10. A Permutational Unfolding (detail) 

Eve Andrée Laramée (American, b. 1956) 

1999, jacquard woven cotton and rayon fibers, installation: 7.6 x 10.7 x 
13.7 m (25 x 35 x 45 ft.) 

Brooklyn, Eve Andrée Laramée Collection; and New York, Cooper-Hewitt, 
National Museum of Design, Smithsonian Institution 
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The appetite for Mephistophelean virtuosity stimulated ever more auda- 
cious actions-at-a-distance. In a celebrated routine, Antonio Diavolo (see 
fig. 97), a sprightly child clothed in a Turkish costume and named after the 
famous Italian trapeze artist, was carried by the French conjurer Jean-Eugéne 
Robert-Houdin onto the center stage of his Paris theater. The act of the little 
mechanical acrobat — driven not by clockwork but by pistons and pullcords — 
premiered in October 1848. It began with a bow to the audience. The trapeze 
was pushed by the operator, and the puppet swiftly lifted himself off the bar 
so he could swing from his hands as the trapeze gained momentum. In periods 
of rest, Antonio dashingly puffed on a pipe before climbing back on the bar 
only to dramatically drop his hands in a flirtation with free fall.174 

The German writer and composer E. T. A. Hoffmann captured an entire 
generation’s wary fascination with such cunningly self-contained devices in 
his romantic conte fantastique “Der Sandmann” (1816-17). In this eerie tale a 
young man falls in love with the bewitching clockwork automaton Olimpia. 
Peering through a very small, exquisitely cut perspective glass—sold to him 
by the evil optician and repulsive peddler Giuseppe Coppola — Nathaniel 
penetrated the chambers of the diabolical physicist-mechanician Professor 
Spalanzani. There, he beheld “a female, tall, very slender, but of perfect pro- 
portions, and splendidly dressed, sitting at a little table, on which she had 
placed both her arms, her hands being folded together. She sat opposite the 
door, so that I could easily see her angelically beautiful face.”!75 Yet, like the 
overly sharp spectacles with which he gazed upon this apparition, there was 
something synthetic about her, something too stiff about her tightly laced 
wasp waist, too measured about her gait, too brilliant in her bravura voice. 
Hoffmann’s harrowing evocation of the persuasive intensity of artificial life— 
and of our longing to be seduced thereby — was indebted to the host of 
portable trinkets, mechanized knickknacks, and twisting “little nothings” 
that flooded European and Asian markets throughout the nineteenth cen- 
tury.!76 A cross between an animated objet d’art, a child’s rotatable toy, and a 
recombinant experiment in bioengineering, the posthuman automaton con- 
tinues to be enmeshed in the dark dealings of replication. Of what use are the 
Jesuits’ instruments for learned visual decryptography and the Enlightenment 
tradition of willed perception when machine and flesh, deception and desire, 
the ordinary and the transcendent are so thoroughly entangled? 


TECHNIQUES OF EPIPHANY 

Religious sites abound on the World Wide Web: Beliefnet, Faith.com, the 
Spirit Channel, and their many rivals vie for the contemporary user’s soul. 
On-line religion, however, is simply another step in the long journey toward 
the extreme personalization and spiritualization of technology. Ecstasy and 
engines of duplication meet in the longing to create intense experiences that 
do not fade.1”’ Today the Internet entices strangers seated at monitors to 
connect by writing messages destined for the ends of the earth. Electronic 
media wondrously blanket nearly every country. Subscribers to myriad dial-up 
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services receive flitting extraterritorial opinions via satellite downlinks or tele- 
phone uplinks. Yet the most marvelous aspect of all this may be the notion of 
a mystical union of users exceeding the broadest bandwidth, a third immer- 
sive and distributed community coming into existence alongside the estab- 
lished spheres of public and private. Both a nebulous location and an out- 
of-body condition, virtual space is where material objects liquefy, becoming 
saturated with information patterns.!78 This simultaneously ancient and 
modern no-place —local, pan-regional, global, universal — embodies an eman- 
cipatory dream of freedom and unity in an era of diaspora.!79 The fabulous 
geography of cyberspace — where solid figures dissolve into an abstract formal 
order — depends on a vision of overcoming mundane limitations through the 
apparatus of extended reach. 

It is not surprising that rational critics have been squeamish about inter- 
course with the beyond and the marketing of the paranormal. One of the chief 
characteristics of the Enlightenment was its abhorrence of “dark” supersti- 
tion, “Asiatic” idol worship, and the “Oriental despotism” of hoodwinking 
priests, especially fanatical Roman Catholics.'80 Second only to anti-Semitism 
in power and longevity, anti-Catholicism exploited the primal suspicion of 
strangers and stereotyped flamboyant foreigners as iniquitous. The Protestant 
imaginary was stocked with scheming Italians, wanton Frenchmen, cruel 
Spaniards, all given to trafficking in the detested manifestations of the occult. 

Since the Christian Bible came to represent Western culture’s central myth 
of a collective identity,'8! violent opposition greeted those supposed heretics 
who operated outside its orthodox teachings. After the Protestant Refor- 
mation launched by Martin Luther and John Calvin in the early sixteenth 
century, the mention of medieval Christianity conjured up lurid visions of 
depraved popes and lewd friars cleverly engineering fraudulent epiphanies. 
Medieval miracles were denounced as the dazzling effects of a diabolic tech- 
nology. Like fairground charlatans with their pay-for-play peepshows and 
bewitching prodigies, clerical quacks supposedly exploited the gullibility of 
the benighted masses by immersing them in gloomy, overdecorated, incense- 
permeated, and chant-suffused Gothic cathedrals. Here, resembling the 
drugged initiates of ancient mystery cults, they passively waited for wonders 
to burst out of a gigantic box. 

. During the seventeenth and eighteenth centuries, Protestant paranoia 
increasingly demonized the Catholic Church whose enslaving machinations 
seemed epitomized in the shifty mirrors, metamorphic lenses, distorted per- 
spectives, and “thaumaturgical projectors”!82 perfected by the Jesuits. Then, 
ae now, the prevailing angst was that an unethical use of technology would 
incorporate humans into machines.!83 Magic lanterns and the enchanting 
slides and nebulous transparencies they threw from afar extended and even 
accrued some of the divinatory powers of theocratic ritual against which 
resistance proved futile. This technological expansion into the transcendental 
not only produced unreflective images that violated the containing orthogo- 
nals of linear perspective but also commingled the sacred with the secular 
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instead of gridding these regions into discrete and separate units. Like Persian 
magi and shamans of old, projective apparatuses exposed an exotic cosmology 
and injected bizarre foreign forces into ordinary life. Ecstatic machinery fun- 
damentally challenged the rationalism of Renaissance perspectival perception 
by drawing the phantasmagoric shades of the departed back to earth, casting 
fiends against the wall, and thrusting mortals into the realm of the immortals. 
Autocratic Catholicism, identified with the stealthy and enervating automa- 
tism of bombarding images, became the backward tyrant against which a pro- 
gressive, rational, and secular society defined itself. 184 

For Enlightenment authors it was baroque projective technology, in par- 
ticular, that evoked those twin “Romish” excesses, the pagan and the alien. 
Catholicism’s worldly syncretism, its easy blending of ancient and modern 
symbols into a common sensual ritual, was anathema to an orthodox Protes- 
tant. To those who viewed Christianity as sealed off from heterodox foreign 
influences, the Catholic Church’s analogical integration of systems of belief 
that were at odds with one another was unnervingly mimicked by combinato- 
rial instruments that collected, altered, and displayed strange sights at a dis- 
tance. Protean devices embodied the shifty human capacity to metamorphose 
natural and doctrinal truths into monstrosities, while virtualizing lenses, tak- 
ing the viewer out of her body, not only falsely conflated phenomena belong- 
ing to separate spheres but, like the sacrament of the Mass, materialized the 
immaterial to enrapture an unwitting audience. Nothing seemed more dubi- 
ous to Protestant critics than transporting equipment that appeared to make 
the absent present. 

Many ancient and modern image-production technologies involve some 
type of luminous emission to make the object visible.185 This holds true 
whether we are speaking of the beam of the magic lantern, the flash of the 
camera, X rays, gamma radiation, or the latest LEDs. These light-shot meth- 
ods of display mediate between the invisible and visible realm, allowing other- 
wise inaccessible visions to emerge on a pliant screen. A major difference 
between solitary reflective media such as small mirrors and group projective 
media such as slide-projecting magic lanterns and silhouette-casting lamps, 
then, is that spectators can abandon themselves to dreamlike scenarios 
together (fig. 11). Mutually heightening their elation, entranced participants 
witness lucent or shadowy sights moving across a common interface. 

The Enlightenment attack against priest-managed worship was directed 
at this wizardry of visualization. Significantly, the word magic comes from 
the Persian magoi, that nomadic tribe of “experts” in everything concerning 
the gods. These itinerants specialized in accessing the invisible.'8¢ Not just 
Protestants but dissident Catholics as well reproached an exploitive priest- 
craft trafficking in immersive media experiences. “Wherever the vulgar were 
astonished at the effects of shadows, electricity, mirrors, and the magnet, 
interested persons endeavored by these to frighten them; and thus misapplied 
the powers of nature to promote their own advantage. The pontiffs and 
their clergy ought, undoubtedly, to be detested for discouraging experimental 
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Fig. 11. The Magic Lantern 

Louis Léopold Boilly (French, 1761-1845) 

Late 1700s, oil on glass, 29.5 x 44 cm (11% x 17% in.) 
Paris, Gilles Panhard Collection 
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philosophy.” Catholicism’s instrumentalized “art of exhibition” — virtually 
transporting the beholder into a hyperillusionistic realm — was thus decried as 
being no better than the mountebank’s sleight-of-hand performed with cups 
and balls. Indeed, wrote Beckmann, it would be better by far for the populace 
if they “should be exposed to a momentary deception from jugglers than to a 
continual deception from priests. As the former are not covered with the 
sacred cloak of religion, their deceptions are more easily seen through and 
detected; and they consequently soon cease to be hurtful.” 18” 

The participants in this pan-European controversy, carried in thousands 
of smearing pamphlets,'88 did not limit themselves to lambasting Rome but 
denounced theocratic chicanery worldwide, past and present. Since the begin- 
ning of time, apparently, wily hierophants turned free citizens into semi- 
conscious slaves held in thrall to thaumaturgical operations conducted in 
murky surroundings. Not only did David Hume, Voltaire, Nicolas-Antoine 
Boulanger, and Diderot wish to puncture the institutionalized trance suppos- 
edly holding papists in its sway, they wanted as well to demonstrate the kin- 
ship between excessive religious fervor and malevolent magic. The larger 
aim of the Enlighteners was to expose the corruption inherent in all forms 
of religion that depended on the surrender of personal control to charis- 
matic professionals, including a contaminated Christianity. It, too, was allied 
with ancient crafty cults relying on optical trickery and miracles performed 
through hidden mechanical techniques. 

Theurgy is the art of summoning a supernatural power to fulfill one’s 
unholy desires. This vile “alliance of philosophy with priestcraft [la prétrise],” 
according to Diderot and d’Alembert’s Encyclopédie (1755), was a “supersti- 
tion that seeks out darkness [les ténèbres] and retires to subterranean places.” 
The priestly keepers of this underground space magically called upon hybrid 
gods to appear, offered obscene sacrifices, and stunned cult members into 
submission through the use of gaudy devices. Artificially smoothed images 
existed only within the matrix of this phantasmagoric theater walled off from 
outside verification. The dimness of such stagelike grottoes and caves helped 
to dupe the beholder who mistook simulations for real things. “We see an 
entire scene passing through our imagination, as if it were external to us, 
because as long as the illusion lasts, all real beings are annihilated and our 
ideas take their place: it is only our ideas that we perceive, nonetheless our 
hands touch bodies, our eyes see animate beings, our ears hear voices.” Like 
lying poets who take a grab bag of scattered perceptions and weld them into a 
larger fiction, “enthusiastic” spectators amplify the erroneous phantasms 
generated by the wayward senses, making the apparition “gigantic, unbeliev- 
able, and enormous.” 189 

In his illustrious Dictionary of the English Language (1755), Samuel 
Johnson likewise condemned the projective desire to communicate with what 
lies beyond common sense in ill-lit spaces. The fanatical impulse to be trans- 
ported, to leave behind ordinary perceptions and enter a seamlessly con- 
structed world just by looking at a cobbled-together image, dulls mental 
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acuity. Even worse, having visual sensations in the absence of solid objects 
leads to ecstasy, madness, or “enthusiasm,” which Johnson defines as “a 
vain belief of private revelation,” “heat of imagination; violence of passion; 
confidence of opinion,” and “elevation of fancy” 190 This sort of distracted 
mysticism, embodied in the outbursts of “unrestrained” romantics, came to 
stand for exaggeration, vagueness, confusion.'9! In sum, Enlightened thinkers 
wanted to ferret out the tricking simulations, feverish rites, and incredible 
wonders —that is, the implicit Catholicism — underlying all theatrical sects, 
old or new, that performed their mysteries in semiobscurity. 

Neal Stephenson’s science-fiction classic Snow Crash (1993) plays with 
this catching or “viral” aspect of religious ecstasy. But, instead of being 
transported by false-color illusions, the viewer is paralyzed by a bluish cloud 
of binary code on a lighted screen. Uncontrollably propagated through Pente- 
costal broadcast equipment, it infects the optic nerve and crashes the viewer’s 
brain. In the “Black Sun” metaverse of the computer hacker, this oracular 
transmission — going back to the Sumerians and Babylonians — has become an 
irrational “piece of [druglike] information that replicated inside the human 
mind, jumping from one person to the next”!92 and to which there is no 
immune response, no natural resistance. 

This “tug” of viral ideas is not just a fantastical concept. It was spatialized, 
historically, as hypnotic trompe l’oeil and, as such, became an important com- 
ponent of a long-standing aesthetic debate. Flatness, from fourth-century 
Byzantine mosaics to Kazimir Malevich’s twentieth-century Suprematist geo- 
metries, can be understood as a nonmimetic antidote to instrument-assisted 
spatial extension. The suppression of a “phony” saliency —that artificial 
surge of the pictorial into our life world—abstracts flesh from form to locate 
the resulting disembodied shapes on a spiritual plane. Ridding art of blind 
faith in imitative three-dimensionality — today we would call it “lean-forward 
entertainment,” software that does not allow you to sit back but pulls you 
right into it— became tantamount to purging it of deceptive appearances. It is 
not accidental that so many accounts of nineteenth- and twentieth-century 
vanguard painting are permeated with the Calvinist belief that vivid illusionis- 
tic tendencies must be renounced because they are somehow unmodern, irra- 
tional, and even unethical.193 

What makes the specifically baroque hyperrealistic mapping of mass and 
volume in perspectival space so satanic to critics, I believe, is precisely the pro- 
jective or eruptive property of constructed depth. By projection I mean the 
uncanny ability of black-box or cavelike environments to persuade us that 
the glinting things we see flitting on the stage or the screen or behind the sheet 
are going to come out. Modern psychology speaks of the immensely power- 
ful “kinetic depth” or “structure-from-motion”!% effect whereby movement 
influences our perception of form and creates three-dimensional structures on 
two-dimensional surfaces from moving shadows. Special effects that exagger- 
ate structural motion can give a heightened sense of dimensionality, trans- 
porting the viewer into the scene. Extreme conditions of brilliance and 
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obscurity contribute to this kinetic sensation of being involuntarily pulled 
into an infinite expanse. Religious epiphany appears to be just such a will-less 
spatiotemporal breakthrough from our circumscribed bodily world into the 
boundlessness of the otherworldly. Because it does not depend on personal 
initiative, this effortless flow was anathema to a Protestant mercantile mental- 
ity that valued energetic trade and the rigorous exertions of commerce. 

The typically modern, “Enlightened” association of technology with secu- 
larization tends to overlook its historical role in materializing the sacred. 
Actual projection, or simply feigning the effect of something jutting from one 
realm into another, has long been a component of worship since it appeared 
to manifest the gods in their actual presence. The centuries-old tradition link- 
ing religion and theater was based precisely on their mutual desire to draw the 
viewer into an astonishing fictive space,!95 and in the latter half of the eigh- 
teenth century — with its spate of alternative theatrical spectacles, fair and 
boulevard stages, musical pantomimes, magic acts, and hybrid tableaux — 
drama still resonated with the sublimity of myth. In the 1780s when the 
future Lady Hamilton improvised her foreign yet strangely familiar gestures, 
how simultaneously ancient and contemporary she must have appeared! 
Dressed in a white tunic with a belt around the waist, the young woman 
struck statuesque “attitudes” under the shadow of Vesuvius before a host of 
international notables. Susan Sontag captures the heightened atmosphere of 
mystery and anticipation well: “Maids would bring an urn, a scent box, a 
goblet, a lyre, a tambourine, and a dagger. With these few properties, she took 
her position in the middle of the darkened drawing room. When the Cavaliere 
came forward, holding a taper, the performance had begun.” 197 

Johann Wolfgang von Goethe remembered that this monodrama of Greek- 
ish poses—in which Emma Hart let down her auburn hair, deployed gauzy 
veils, and silently underwent multitudinous transformations — took place ini- 
tially in an upright gold-framed black box.!98 Like a painting, she was directly 
illuminated by tall candles that remained concealed during the performance. 
These expressive tableaux vivants (living pictures) already seemed very pro- 
fessional to the distinguished German author when he wrote to his compa- 
triot Johann Gottfried von Herder on 27 May 1787, “I was greatly intrigued 
by a chest which was standing upright. Its front had been taken off, the inte- 
rior painted black and the whole set inside a splendid gilt frame. It was large 
enough to hold a standing human figure, and that, we were told, was exactly 
what it was meant for.”19° Emma’s freeze-frame modeling of a bacchante, 
a Fury, the Persian Sibyl, Isis, Niobe, Agrippina the elder, Cassandra, or 
Cleopatra inside this apparatus was inspired not only by Pompeian and 
Herculanean frescoes but also by the mysterious allegories of life and death — 
believed to stem from secret religious rites such as those of Demeter at Eleusis 
or the Cabiri in Samothrace — depicted on ancient vases in Sir William 
Hamilton’s famous collection. 

Lightly draped in thin shawls, she stilled her face and body in a pantomime 
of stopped passions that quickly succeeded one another so the audience had 
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the illusion of confronting an arrested scene.2° The resulting apparitions 
bypassed narrative to be thrust directly into the viewers’ space and time.2! 
Like the nonnarrative exhibitionist “cinema of attractions” developed by the 
prestidigitator Georges Méliès in the early 1900s (fig. 12),292 the curiosity of 
the spectators was aroused by a series of thrilling sights that rushed forward 
to engulf them. This confrontation of observers with a sequence of salient 
images defamiliarized by being set inside a box—characteristic of the era 
before cinematic editing — could not have been very different from the sensory 
assaults engineered by sacerdotal technocrats in early Greece. 

It is worth exploring an unremarked religious source for such dumbshows 
and, indeed, for projective apparatus in general. Eleusis occupies a special 
place in the Western imagination. Its secret rites stand at the head of all later 
technologies intent on producing a simulacrum of otherworldliness. The 
Eleusinian Mysteries were celebrations connected to the sowing and reaping 
of grain, held annually from around 1400 B.C. to A.D. 395, when the Goth 
Alaric plundered and burned the sanctuary. Soon after Eleusis was annexed to 
Athens in about 600 B.C., any Greek citizen could be initiated into this primal 
fertility cult over which Demeter (Ceres), Kore (Persephone), and her son 
Brimos presided, but only once in his lifetime. Of the experience, the partici- 
pant was permitted to say that he had beheld “the holy” (ta hiera). To say 
more meant incurring the death penalty.2© 

The Greater Mysteries was celebrated in late September and early October 
when new candidates would walk the Sacred Road between Athens and the 
Rarian Plain.2% Upon arrival, they danced late into the night. Only those who 
had fasted nine days could enter the labyrinthine precincts of the sanctuary 
(telesterion). Once inside, the pilgrims drank the kykeon—a hallucinogenic 
mixture of mint and ergot-infested barley — passed around by the officiating 
hierophant. The “Hymn to Demeter,” an anonymous poem from the seventh 
century B.C. recounts that the drink induced ventriloquism, rapture, and 
soul-shattering visions.2° Strong light, the beating of bronze gongs, and the 
pungent scent of frankincense and myrtle floating in the thick air contributed 
to the heady atmosphere.2°6 Just as Kore was snatched away and then returned 
by Hades (Pluto), god of the underworld, the neophyte had to lose his senses 
or “die” before being resurrected into a new life. 

By the end of the fourth century B.C., the telesterion had become vast. This 
somber hall, a cross between a temple and a theater, was set into the living 
rock of the mountainside. The cavernous dark chamber had stone-cut steps 
and seats on three sides and a thicket of columns in the interior with no obvi- 
ous clearing in the middle. Off-center, however, in the interval between two 
rows of columns, stood the little palace (anaktoron), the primeval core 
around which the edifice had grown over the centuries.2°” The throne of the 
officiating priest faced this small house full of secrets. 

The task of the hierophant—the chief priest, or “he who makes holy things 
appear” (phainei) — was to make wonders (thaumata) emerge from behind the 
single door. (Surely this force-filled container was an esoteric prototype of the 
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later Wunderschrank, the architectural cabinet of wonders before which the 
eager connoisseur awaited understanding.) In response to a formula intoned 
by the high priest, the door of the anaktoron burst open, a conflagration 
rushed upward, exiting from the peaked roof that served as a chimney. This 
“screen” of intense light, fire, and smoke was witnessed outside, at a distance, 
by those pilgrims who were not yet authorized to enter the sanctuary. But 
these flashes against the night sky were not yet the ineffable holy things 
that manifested themselves inside. Only after the hierophant sang in a high- 
pitched voice did the goddess of the underworld give fiery birth to her son, the 
Apollo of the night, in a flickering spirit show. 

Because of the secrecy shrouding the Eleusinian Mysteries and their long 
and convoluted history, it is unclear whether any devices originally inter- 
vened in the generation of visions. In the beginning, did they exist only in 
the mind’s eye of the narcotic user, who projected sights onto a nonanthro- 
pomorphic shining? Initially, did the rites only spur the participant to 
“remember” the blissful disembodied state when we “saw beauty shining in 
brightness... and were initiated into that which is rightly called the most 
blessed of mysteries... which we saw in the pure light, being ourselves pure 
and not entombed in this which we carry about with us and call the body, 
in which we are imprisoned like an oyster in its shell” ?2°8 This dazzling, 
objectless epiphany must have resembled the incandescence emitted by the 
numinous empty screens in Hiroshi Sugimoto’s photographs of cavernous 
“oriental” movie palaces (fig. 13). 

But by the Greco-Roman period, there is no doubt that the splendor of the 
mysteries had solidified into material images mechanically displayed to the 
pilgrims by priests. The immaterial doctrine of Plato survives in corrupt form 
in the intense otherworldliness of the late antique wisdom tradition.2© This 
wild mixture of magical, astrological, alchemical, and philosophical sources 
feeding the second- to fourth-century Gnostic and other heretical sects led, 
according to Pierre d’Hancarville, to the personification of nature, to “the 
worship of light, the system of emanations and the doctrine of metem- 
psychosis.” In such materializing rituals, “light and darkness succeeded one 
another, one could scarcely make out the multiplicity of objects.”21 

The combinatorial religiosity of the pagan world had a long history in the 
Near East. By the end of the fifth century B.C., “Asiatic” religions were sweep- 
ing into mainland Greece. Nearly all these imports were cults honoring a dark 
lunar mother and her solar consort who was slain and rose again.?!! The her- 
metic and syncretistic religions that emerged during the Hellenistic period 
(from Alexander the Great’s far-flung military conquests in the early fourth 
century B.C. to Octavian’s annexation of Egypt in 30 B.C.) arose out of a multi- 
cultural colonia! milieu. Greek civilization found itself thrust into a cosmo- 
politan empire filled with disparate minorities. The problem of assimilation 
was made even more complex because Greek cosmology itself was disinte- 
grating, changing from the classical model (heaven above, earth in the middle, 
and the underworld below) into the Ptolemaic (geocentric with the heavens 
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Fig. 13. Avalon, Catalina Island 

Hiroshi Sugimoto (Japanese, b. 1948) 

1993 (ed. 4/25), gelatin silver print, 41.9 x 53.7 cm (16% x 21% in.) 
Santa Monica, California, Patrick and Abby Adams Family 
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revolving around the earth). This radical shift pushed the proximate Homeric 
gods, who once roamed the earth, into the far-off firmament.?!2 

Syncretism—the massive effort to integrate multitudinous divinities pos- 
sessing similar attributes — addressed two needs. First, it tried to coordinate 
the conflicting local deities of the conquered regions with the Hellenistic 
pantheon, spurring, in the process, a reevaluation of both native and foreign 
beliefs. The obsession with all things Egyptian, for example, facilitated the 
analogical linking of Demeter, Persephone, and Hecate to the new ur-mother, 
the Egyptian goddess Isis. Second, these bridging cults offered solace to 
people seeking an alternative, intimate religious experience. Talismanic 
stones, divinatory letters, prophylactic amulets, magic dust, and visions of an 
army of the returning dead — these are just a few samples of how far even nas- 
cent Christianity would go in trying to accommodate the customs, beliefs, and 
practices stemming from a long and motley pagan ancestry.23 Yet church 
fathers such as the early-fifth-century bishop of Hippo, Saint Augustine — 
concerned to carve out a clear monotheism from the confusions of polythe- 
ism—also fiercely battled what they saw as the diabolical amoralism of meta- 
morphic mixtures that facilely dissolved idols into saints.2!4 

From Herodotus’s history, Plutarch’s first-century essays on religious top- 
ics in his Moralia, and, especially, Apuleius’s picaresque second-century 
romance The Golden Ass, we can glimpse the hold such transformations had 
on the imagination of the populace. The protean shadow shows booming in 
the wake of orientalizing sects were filled with shifting shapes and demonic 
phantasms that belied any form control. As chief priest of Carthage and an 
initiate into the mysteries of Isis and her consort Osiris, Apuleius was presum- 
ably more knowledgeable about such closed rites than most. Certainly, it was 
he who popularized such necromantic thaumaturgy for Roman audiences. In 
his tongue-in-cheek narrative, an obsessive curiosity (curiositas improspera) 
is blamed for fueling the mania of gazing at supernatural apparitions.2/5 

The Latin term curiositas appears to have entered mainstream vocabu- 
lary with Apuleius, although Cicero used the word in his private corres- 
pondence.?!6 It was linked to straying eyes, to a carnal vision (desiderium 
oculorum), to wandering around lost in a cloud of ornamental or incidental 
detail (parergon). Broadly speaking, the concept referred to an uncontrollable 
passion to see, learn, know.?!” This ancient word ties together a roving sensual 
perception with getting lost inside fictions; it couples theater to necromancy. 
Moreover, this knot of meanings suggests that curiosity-provoking wonders 
(thaumata)'8 cannot be separated from their origin within syncretistic mys- 
tery cults. 

Apuleius’s improbable Milesian tale cobbles together amusing hearsay, 
idle stories, and old wives’ gossip (aniles fabulae)??? concerning the mock- 
heroic tribulations of a hapless young man who is accidentally changed into 
an ass while watching a magic show. After seeing a woman metamorphose 
herself into an owl with the aid of a miraculous salve, Lucius tries to follow 
suit but mixes up the ointments to calamitous effect. To regain his human 
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form, he must eat rose petals that are maddeningly snatched away whenever 
he is about to ingest them. This quest for transformation leads to numerous 
entertaining and often bawdy adventures. Our interest lies with the final 
chapter when, on the verge of despair, he is redeemed by Isis into whose cult 
he ultimately is initiated. 

The procession Lucius attends on the day of his salvation includes not only 
costumed people bearing concrete symbols. Women dressed in white carry 
metallic mirrors for the goddess and brush the empty air with ivory combs. 
Others sprinkle the streets with perfumes or carry lamps, torches, and candles 
to honor the queen of the night. Upon their heels follow the material avatars 
of the goddess: Isis in the form of a cow, an urn covered in hieroglyphics, a 
chest containing mystical emblems. This festive parade of “living images” 
whets Lucius’s desire to be admitted to the solemn mysteries inside the dim 
temple. When the priest Mithras declares the moment to be auspicious, the 
eager votary is attired in the “Olympic” twelve robes of consecration. Clad in 
the image of the sun, “I came to the boundary of death and after treading 
Proserpine’s threshold returned having traversed all the elements; at midnight 
I saw the sun shining with brilliant light; I approached the gods below and the 
gods above face to face and worshipped them in their actual presence.”2?0 

Apuleius suggests that the journey to illumination (photismos) was ardu- 
ous: sacred dances and dramas marked the candidate’s travels through the 
compartments of the universe. As in the analogical Wunderschrank, which 
constantly defers access to its precious holdings by means of locked doors, 
triggered drawers, and narrow passages tunneling from shadowy pigeonhole 
to illuminated niche, each exotic item encountered in the Isiac microcosm was 
designed to arouse greater curiosity while wisdom was artificially delayed by 
obstacles to encourage patience and fortitude in the neophyte.?2! The seeker 
was constantly driven onward in pursuit of a higher unitary truth. None- 
theless without a mystagogue or torch-bearing guide and a password or key 
(symbolon), it was impossible to attain revelation. Once “reborn” by having 
successfully traversed the obscure twists and turns of the cosmological dark- 
ness, the candidate joined the sacred band of “knowers.” Apprehension of the 
divine secrets (gnosis) manifested itself in the form of a breath, the soul or 
“double” of the candidate (psuché). These “doubling” powers from beyond 
were like a cloudy dream (oneiros) or monochromatic shadow (skia). Such 
supernatural apparitions were not insubstantial illusions but existed simul- 
taneously on two opposing planes: being both opaquely of and dimly not of 
this world.222 

Although the comparative study of religions was born during the late sev- 
enteenth century,?23 the hunt for the origins of sacred ceremonies and varied 
types of worship heated up during the following century. Pioneering oriental- 
ists such as Kircher, Augustin Calmet, Montesquieu, Voltaire, and Hume 
belong to a long line of scholars searching into the roots of polytheism.?24 
Enlightenment mythographers, especially, steeped themselves in syncretistic 
late antique sources commingling theology, history, and fable. Such writings 
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were of intense interest in the eighteenth century for several reasons. On the 
positive side, they created an interface between warring systems of belief, thus 
offering a model for how contemporary doctrinal quarrels might be bridged. 
Further, the concept of religious evolution — whereby a degenerate humanity 
became educated after the Flood through the rational guidance of Moses and 
other wise legislators — imbued Freemasonry, the tenets of the developing 
secret fraternal order of Free and Accepted Masons. This vast “progressive” 
organization had an elaborate ritual practice supposedly going back to the 
hybrid Greek-Egyptian mysteries of Isis and the Cabiri—originally demigods, 
the sons of the first craftsman, Hephaestus, who could themselves share in 
chthonic rites, including those of Demeter and Kore.225 

On the negative side, pagan authors exposed the devastating connections 
between priestcraft, optical technology, and idolatry. From the writings 
of Cicero, Apuleius, and the theurgical later Neoplatonists Porphyry and 
Proclus — those philosophers of the fourth- and fifth-century mysteries — 
Enlightenment thinkers learned that the geography of hell had become popu- 
lated with Eastern or “Asiatic” gods. To Baron de Sainte-Croix, Baron Silvestre 
de Sacy, and Count Uvarov, it seemed that all religions “have had a glimpse of 
this great truth, the fall of man: it is found in the theological systems of 
the globe and serves as a foundation for ancient philosophical and mythologi- 
cal traditions.” When such ineffable mysteries became personified in the 
tableaux vivants of polytheism, however, a system of theurgy arose “as in the 
writings of the principal eclectics” or the “new Platonists.”226 From the late 
second century to the conversion of Constantine in 312, there was a vast and 
anxious activity in religion, and this acute spirituality had, or so the phi- 
losophes found, tainted the pure monotheism of primitive Christianity.227 
In many ways, I believe, the secular Enlightenment can be interpreted as 
one long counter-Gnostic maneuver. Its chief thinkers launched a protracted 
attack against raw, mystical, supernatural speculation at a remove from prac- 
tical life. 

Likewise unremarked in current scholarship on the eighteenth century is 
the fact that the monochromatic Greek vases of the sixth and fifth centuries 
B.C., and their Greco-Roman progeny, were thought to offer rare glimpses 
into the mysteries at Eleusis and elsewhere. These relics are evidentiary com- 
ponents, along with other antiquities, in what might be called an archaeol- 
ogy of religious practices. Sir William Hamilton—envoy extraordinary of 
His Britannic Majesty to the Kingdom of the Two Sicilies between 1764 and 
1800, vulcanologist, lover and then husband of the tableau-creating Emma, 
enthusiastic supporter of the excavations at Pompeii and Herculaneum — was 
a passionate collector. The famous “Etruscan” vases, assembled from the 
beginning of his tenure in Naples in 1764, demonstrated to contemporary 
connoisseurs the tangible “elegance,” “law,” and “rules” governing ancient 
art. Equally, if not more, important was their supposed concrete manifesta- 
tion of the physical “progress” of the human mind from gullible animism to 
rational allegory.228 


61 


Stafford 


Matter always mattered to Enlightenment observers. A sophisticated sensi- 
tivity to the nuanced empirical properties of materials runs through the com- 
mentaries concerning the antiquarian, natural historical, and industrial objects 
with which Hamilton and other dilettanti surrounded themselves. It is strik- 
ing how many of the antiquities Hamilton amassed were translucent. These 
included semiprecious intaglio gems and cameos, rock crystal, murrhine glass- 
ware, specimens of polished minerals and lava, and, most spectacularly, the 
glass (but then widely believed to be onyx or agate) Portland vase.229 More- 
over, like his contemporaries the Comte de Caylus, Johann Winckelmann, 
Pierre d’Hancarville, and Richard Payne Knight, Hamilton was fascinated 
by how early Christianity appropriated paganism’s material emblems and 
ancient shrines in Italy and elsewhere, converting them to its own immate- 
rial ends.230 

Hamilton was not alone in intertwining antiquarianism with esotericism, 
material science with symbolic stones. His ancient Greekish pots inspired a 
theory of their decoration in which the technical procedure of painting was 
seen to act out aspects of the mysteries that were represented. In an extensive 
study, published in 1825, on Greek vases and the Eleusinian mysteries, James 
Christie the Younger declared that Pliny was wrong in thinking the shadows 
of mortals were originally transferred to vases from the example of the 
silhouette-casting lamp of Dibutades, the Corinthian potter’s daughter. No, 
the Eleusinian “scenes” constituted the real prototype for this manufacture of 
ghostly doubles. After speculating that “The priests spared neither ingenuity 
nor expense to establish shews, which, by their splendour and secrecy should 
charm as well as invite the curiosity of their countrymen,” Christie proposed 
that these sacred tableaux were “transparencies” that gave rise “to that ele- 
gant class of ancient vessels.” Specifically, the religious plays took the form 
either “of a dark superficies, in which transparent figures were placed — hence 
the Etruscan vases with red figures upon a black ground; or of opake figures, 
moved behind a transparent canvas; and hence—those earlier vases in black 
figures upon a red ground” (fig. 14}.23! 

Eleusis burst into the modern consciousness again in 1814, when British 
archaeologists conducted the first excavations of its venerable ruins, spurring 
James Christie to more cosmological observations as well. The son of the 
founder of the legendary auction English house and an expert on ancient 
Greek and Italian vases and sculpture, Christie cited Plutarch’s essay on Isis 
and Osiris to describe how, during those ceremonies commemorating death 
and resurrection, statues of the Egyptian goddess were arrayed in partly black, 
partly white veils. “The mere display of this [dualistic peplos] to the people, 
by torchlight, would have produced the effect of a transparency,” he argued. 
The simultaneous inkiness and sheen of the sacred garment visually captured 
the ineffable deity, while her followers were correspondingly adorned with 
“diaphanous stones” such as carnelian and sardonyx. These “exhibitions 
with luminous phantoms” occurring in a sort of microcosmic dark chamber 
evoked the reanimation of the universe.232 
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Fig. 14. Bacchus and a bacchante 

1766, hand-colored engraving, 18 x 22 cm (7¥% x 8% in.) 
From Pierre d’Hancarville, Antiquités étrusques, grecques, et 
romaines tirées du cabinet du M. William Hamilton... 
(Naples: François Morelli, 1766-67), vol. 1, pl. 82 


63 


Stafford 


Preliterate societies turned the night sky into an immense stage. Its twin- 
kling lights were made into constellations that gave shape to a vast natural 
epic depicting fateful events that occurred in a remote past. Like Diderot or 
d’Hancarville, and William Warburton before him, Christie argued that the 
collective history of humanity immediately after the Flood testified to the 
prevalence of star worship. These early anthropologists believed that mystery 
cults, ritual artifacts, funerary monuments, and hieroglyphics — unlike later 
alphabetical writing —tangibly preserved the collective, if confused, memory 
of mankind’s near extinction and miraculous rescue from the darkness of the 
universal deluge. To memorialize this great escape from engulfing chaos, sol- 
stitial rites were invented throughout the world to celebrate the wondrous 
annual return and ascent of the sun from the depths of its winter quarters. 

The hierophant at Eleusis “who set the mystic fantoccini [marionettes] in 
motion and who explained their allegorical meaning”233 resembled those 
Babylonian astrologers who climbed their seven-storied tower to ponder plan- 
etary conjunctions or those Chinese scholars who ascended their celestial 
observatory in Beijing, “begun shortly after the Flood,” to check on impend- 
ing lunar or solar eclipses.234 Analogically speaking, these behind-the-scene 
operators manipulated the omens read from such astrological bodies to con- 
trol the frightened populace as if they were fairground puppets on a string. 
Like the strolling Italian performers of the marionette theater, priests wove 
marvelous nocturnal phenomena into fables. These myths featured the mirac- 
ulous adventures of the sun, moon, stars, and planets, with their fleeing or 
approaching movements literalized as one luminous heavenly body being 
vanquished or obscured by another. In some cases, the events were personal- 
ized and brought quite near home. Diderot and d’Alembert’s Encyclopédie 
reported that in ancient Thessaly, Egypt, Mexico, and India, shamans used 
enchantments to draw the moon down to earth during an eclipse to “save” it 
from a devouring sun and also encouraged the populace to raise a din to drive 
the attacker away. The Chinese and the Romans ignited bonfires and lifted 
torches to the sky in a desperate attempt to rekindle the extinguished orb.235 

The closeness of the moon makes it unique. The only celestial body whose 
features are discernible to the naked eye, it has long been subject to admiring 
and fearful scrutiny. Literally ominous, this strange orb that becomes visible 
after a period of invisibility played a key role in the study of the patterned 
heavens in antiquity. Readily perceivable changes in brightness, color, size, 
shape, and pocking black “spots” turned this wandering disk into a major 
instrument of prognostication. But not until Galileo confirmed the early 
Greek philosopher Anaxagoras’s insight that the moon was an incandescent 
rock could it be interpreted as another earth.236 Unlike the astronomers 
and poets of old, Galileo did not see the figure of Isis or the Babylonian god 
Ishtar or the Greek moon goddess Selene when he trained his 20x mag- 
nification telescope toward the four-day-old moon on 30 November 1609. 
Unlike Plutarch, whose dialogue Concerning the Face Which Appears in the 
Orb of the Moon was so important to the eighteenth-century archaeologists 
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of religion, Galileo did not think that departed souls deposited their still 
impure substance in the somber recesses visible on the disk’s surface.?3” Instead 
of fiery mountains and etched valleys, he murkily saw a jagged rim and irreg- 
ular patterns of light and shade. 

In our time, the American photographer Michael Light —using NASA’s 
in-flight archives for missions flown from 1965 to 1972—has merged the 
physiognomic “skin of the moon” of the pre-Socratics with the exaggerated 
Galilean topography of shining “horns,” huge cavities, and dark “islands.” 
Taken in a vacuum with 70 mm handheld Hasselblad cameras and then, on 
later missions, with giant automatic mapping cameras that shot panoramas 
from orbit as well, the magnified pictures from the Gemini and Apollo expe- 
ditions possess a preternatural sharpness and clarity. Employing digital tech- 
niques to get the highest quality in photographic cloning, Light selected those 
images that gave the beholder a direct sense of being there, then scanned the 
masters at film resolution to sublime effect.238 FULL MOON is a series of these 
works. In one, a mythical terrain emerges as if for the first time against the 
starry firmament, throwing the viewer back into the early moments of cosmic 
creation (see fig. 48). In others, the cratered sphere hovers above the earth 
like a bleached colossus suspended in the velvety night. The sun reflects off 
the gilded Pacific Ocean covered by a silvery shell of stratocumulus clouds 
or enflames the Sahara Desert. Standing in for the radiant planetary deities 
of Hesiod and Homer, we find ghostly astronauts, who appear vulnerable 
behind the lenslike window of their befogged command module or disori- 
ented as they drift and sleep in fetus position. Their fragility, set off by the 
inhuman hyperclarity of the lunar environment, is a reminder of why enthrall- 
ment is among the most enduring responses to the physical universe. 

It is stunning to realize how long the medium — that embattled third space 
stretching between ourselves and an obscure yonder — has been saturated with 
technology. Both ancient thaumaturgy and the luminous or shadowy “shews” 
on Sir William Hamilton’s antique vases evoke a vast river of dead devices 
intended to make the divide between the human world and the divine disap- 
pear. The researches of mythographer-Freemasons and philosophes — along 
with Apuleius’s seriocomic novel—alerted eighteenth-century readers to the 
long-standing existence of two kinds of magic: the one secret and mystical, 
the other secular and practical. While the ancient theurgical system of wis- 
dom claimed to have direct commerce with the gods, it actually depended on 
priests to operate craftily behind the scenes. The hieratic production of an 
intoxicating techno-utopia for an exclusive audience was the obscurantist 
reverse side of an instructive technology that did not stand apart from the 
normal functioning of society. This enlightening method was regarded as 
pleasing to the immortals precisely because it involved an ethically directed 
science, or the checks and balances of real knowledge.?39 

Today, potent projective apparatuses and flickering screens continue to 
generate a virtualizing illumination remote from the revealing daylight that 
would wash out the crucial special effects. Users are promised an intense high, 
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akin to that of some hallucinogenic drug, by purveyors of ever more ultrareal- 
istic electronic gizmos. But it is in the arcane realm of dedicated information 
appliances that the desire for epiphany clearly reigns. The final apotheosis of 
machine power will permit the ghost in the machine, at last, to step out of the 
box and wander the world. Diffused into everyday objects like clothing, jew- 
elry, cash, paper, tables, chairs, and walls, the invisible “smart dust” products 
of pervasive computing, we are told, will set up an intelligent force field. Yet 
when thus seamlessly embedded into mundane artifacts, will such technologi- 
cal mysteries be responsibly integrated into the spiritual, humanistic, and 
practical concerns of civil life? 


SHADOW CAVE 

A sacred site is a place of clarification,24#° where a community and its divini- 
ties momentarily come into focus for one another. Nevertheless, underground 
sanctuaries —fitfully illuminated by smoky fire and sputtering torch— invite 
analogies with the occluded screen rather than the transparent lens. During 
the Upper Paleolithic era (circa 40,000-circa 10,000 B.c.), Homo sapiens 
came together in phantom-filled caverns to participate — archaeologists spec- 
ulate—in magical rites to ensure food or fertility.241 From Borneo to the 
Pyrenees, evidence of this fleeting transit of men, women, and children remains 
in pantomimic imprints pressed with charcoal dust and soft chalk into swelling 
or receding stained rock surfaces. 

Ritual communication occurring by dim and fluctuating light in deep 
caves must have encouraged experimentation with the sooty projection of 
exaggerated human bodies and great beasts onto a bright wall. We get 
a glimpse of these primitive candlelight performances from Samuel van 
Hoogstraten’s Inleyding tot de hooge schoole der schilderkonst (1678).242 In 
this important art treatise, the Dutch painter illustrates a bizarre instructional 
ritual staged in his studio to demonstrate the anamorphic distortions resulting 
when shadows are thrust on a distant wall.243 The mezzotint or “dark man- 
ner”244 effect, produced as if the cavernous scene were illuminated by foot- 
lights, transforms his students into naked satyrs frenetically dancing around a 
forge, bearded antediluvian giants brandishing clubs, and tiny horned demons 
controlling a dog—all in the enactment of some fantastic rite. This enduring 
image of the cave as nocturnal cabaret, alive with gesticulating and misshapen 
figures, stretches from Stone-Age shadow theater to the virtuoso spectacles 
d’ombres performed at late-nineteenth-century musical cafés, such as Le Chat 
Noir in Montmartre.245 

Far from the bleaching light of day, cast images long flourished as the 
child’s and, then, the adult’s sophisticated play without losing entirely the 
cave painter’s primordial sense of a tiered cosmos filled with animated spirits. 
Amusing outlines of rampant rabbits, flying birds, and barking dogs formed 
by a ballet of fingers manipulated in front of a lantern’s beam and cast upon a 
sheet are the delightful descendants of this labyrinthine underground of dusky 
creatures. In The Myth of Light (fig. 15), the Czech Surrealist artist Toyen 
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(Marie Cerminova) invokes the sympathetic animism originally at the core of 
shadowgraphy, as well as the antediluvian dualistic struggles between dark 
and light, ritual and play, fauna and flora, life and death. This dreamlike 
image unites the sinister eroticism of the marquis de Sade with André Breton’s 
fetishistic love of body fragments. But the painting’s modern hints of psycho- 
logical peril and the unconscious fear of attack or death become elliptically 
associated with an Old Norse creation myth, in part through the plant’s green 
leaves and earth-laden roots. In the beginning, according to one of the Edda’s 
poems, “All was black and white. Black the morning, and white the noon, and 
each day ended in black rain.”246 The binary coal-gold rain drenching the 
earth was personified as an immense wing losing its feathers much as an 
uprooted plant drops its leaves and blossoms. Outspread on the ground and 
on the verge of expiring, the feathers mysteriously began to glisten. An irides- 
cent rainbow of blue, yellow, red, orange, and violet hues sprang from these 
latent glimmers and tinted the world. 

In 1932, Toyen brought back to Prague from a pilgrimage to de Sade’s 
ancestral home, the chateau of La Coste, eerie photographs of crumbling, 
overgrown walls and doors that eventually found their way into her pic- 
tures.247 The dazzling neoclassical paneled door constituting the entire back- 
ground in The Myth of Light evokes, I think, that first sky-screen against 
which the epic separation of clear form from shadowy chaos occurred. Toyen 
seems to propose that, by analogy, this cosmic combat — marking the defeat 
of darkness with the dawning of prismatic color — is repeated nightly by each 
of us. In awakening, the beleaguered psyche wrenches itself into lucid aware- 
ness from the confused opacity of sleep—and yet our dreams manage to 
deposit vivid traces of their emotional content in the storeroom of memory, 
like distinct shadows fixed upon a wall. Dreams, according to contemporary 
neurophilosophers, are not merely fuzzy “noise” but a cognitive and sensory 
residue that puts us acutely in touch with our own mental states. Electrical 
activity originating in the brain stem associated with REM sleep creates visual 
imagery that is taken by the cortex and etched more or less sharply into semi- 
coherent stories.248 

Just as dreams are the dark dregs of the waking mind, shadows are light’s 
negative deposits. Research in evolutionary biology suggests that the acute 
awareness shown by many animals to changes in levels of illumination owes 
to biopsychological factors. Light perception — the response to a narrow band 
of the electromagnetic spectrum — emerged very long ago. Some 450 million 
years before the present era, for example, bivalve mollusks had light- and 
shade-sensitive patches on their epidermal cells. These eyespots were con- 
nected by nerve fibers to a primitive nervous system.24? When these cells 
became arranged in groups, usually lining a depression, we have the begin- 
ning of an image-forming eye. It has been proposed that photoreceptors 
became recessed in cups, as in trilobites, because these cavelike indentations 
were protected from the surrounding glare, which reduced the animal’s ability 
to detect moving shadows.25° But eyes as we usually think of them — relatively 
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Fig. 15. The Myth of Light 

Toyen (Marie Cerminova) (Czech, 1902-80) 
1946, oil on canvas, 160 x 77 cm (63 x 30% in.) 
Stockholm, Moderna Museet 
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large structures with an optical system and good resolution—are a fairly 
recent phenomenon dating well into the Paleozoic period.25! 

The development of the ancient compound lensed eye in insects and, then, 
the single lens with a retina of many millions of receptors in higher primates 
and early Homo sapiens (circa 100,000-400,000 years ago), played an enor- 
mous role in survival. For big, frontally directed eyes—with large binocular 
fields and a visual cortex containing multiple maps — making sense of the 
world involved the unification of wave and photon information in a visual 
brain.252 Light and dark signals from the environment were projected onto 
the retina, stimulating quick adaptive responses that, in turn, led to more effi- 
cient gathering and interpreting of information.23 Binocular vision, or coor- 
dinated use of both eyes to examine the same visual field, enabled animals to 
achieve better depth perception and to extract subtle details —in vivid stereo- 
scopic effect —not available to one eye alone. In addition, there were special 
advantages for those species occupying the nocturnal niche: higher signal-to- 
noise ratio, the absence of the need to move in order to generate motion 
parallax, and camouflage-breaking.254 

Is it possible, however, to speak inclusively about the mechanism of vision, 
across species to genus, family, order, class, phylum and even kingdom? Is 
there a single level of organization across all animals that is in some signifi- 
cant sense the same?255 In recent years, the startling discovery that “eyeless,” a 
gene with the ability to create eyes where none should exist, is shared by fruit 
flies, mice, squid, and humans has led some evolutionary biologists to postu- 
late that the eyes of all modern animals evolved from a basic image-forming 
organ.25¢ This contradicts the traditional view that the compound eye of the 
insect (phylum Arthropoda), with its multiple tiny close-packed optical units 
organizing incoming light, evolved very differently from the single large 
camera-like eye of vertebrates (phylum Chordata). Nonetheless it is agreed that 
the eyes themselves, the diverse photoreceptive organs, show a huge range 
of morphology and that each is adapted for the animal in which it is found. 
This is one reason why biologists distinguish genotype from phenotype. 
The former is the organism’s total genetic inheritance, an individual’s set of 
biological instructions in biochemically coded form. The latter refers to an 
organism’s actual appearance and behavior, to an individual’s observable 
characteristics, which are the result of the ongoing interaction of her genotype 
with the environment. Uniformity does not last; traits diverge or crisscross; 
each species radiates across its genetic spectrum and changes through natural 
selection, acquiring both common and idiosyncratic characteristics.257 

Binocular vision may have played a part in why Homo sapiens treated 
darkness as a substance to be articulated as subtly as light. While rock art 
occurs in open sites as well as deep galleries,258 the preference for out-of- 
the-way recesses in the Magdalenian culture of Upper Paleolithic Europe 
resulted in surging walls that resonated with moving shadows thrown by 
sparking torches and grease lamps during the brief visits of prehistoric 
people. The earliest rock art yet discovered is in one such sanctuary, now at 
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the end of an underwater passage in the vicinity of Marseilles. At the Cosquer 
Grotto (25,000-17,000 B.C.), monochromatic red or black stencils of hands, 
white “megalographs,” finger-drawn lines, and engraved or painted horses, 
bison, chamois, deer, ibex, seals, and auks cover the weathered corridors 
and ceilings.259 

Similarly, the spectacular painted panels at the Lascaux Grotto (15,000- 
13,000 B.C.) in southeastern France — bison, horses, deer, and other petro- 
glyphic forms executed on a light background in shades of yellow, red, 
brown, and black — appear to emerge or recede from the undulating back- 
ground, uncannily synchronized with the high-lit protuberances or smoke- 
stained fissures of their limestone support. Just as concealed coloration allows 
wild animals to hide from predators out in the open, the strongly contrasted 
hues of the painted hunters and their prey dappling the cave interior enhance 
or cancel the relief of the rocky wall wherever the two coincide. This conver- 
gence or divergence of form and color, figure and ground, can be summed up 
in the two fundamental principles of camouflage. First, by blending the tints 
of insects, reptiles, birds, and mammals, nature is able to mimic a particular 
creature’s sheltering habitat. Second, and conversely, strong, arbitrary chro- 
matic patterns tend to break up contours so that they either become invisible 
or resemble some shape not their own. 

This flattening effect is due to what the naturalist and painter Abbott 
Thayer named “countershading,” the fact that animals tend to be “painted by 
Nature darkest on those parts which tend to be most lighted by the sky’s 
light, and vice versa.”26° The inexplicable disappearance and reappearance of 
fauna, or the miraculous eruption of imperceptible phenomena into percep- 
tible space and their mysterious vanishing again, surely was familiar to early 
hunter-gatherers. I believe that this optical switching that projects opaque 
objects forward and casts effaced objects backward is not unlike the alternat- 
ing revealing and concealing rites of religious epiphany performed inside the 
earth’s hollows. 

Caves hint at invisible forces behind visible appearances in geological 
ways, too. Their surfaces flash by torchlight with the oracular sheen of metal 
nuggets and fluorescing mineral chunks. Such secluded sites are nature’s 
antiquities, old matter expressed in eroding formations and sunken land- 
scapes. Pietro Fabris’s hand-colored etchings of the “gems” of Vesuvius for 
Sir William Hamilton’s magnificent publication about Naples’s “flaming 
fields,” The Campi Phlegraei (1776),?61 rescue polished obsidian, speckled 
tufa, foamy pumice, and glittering geodes from burial beneath muffling strata 
of lava (fig. 16). The inherent shining properties of these stony phenomena 
seem to have prompted Fabris to edge some of the prints with black, so they 
could easily be removed and viewed in a backlighting apparatus. 

Aesthetics, science, and magic converge in such lithic rarities. Georg 
Wolfgang Knorr’s printed natural-history cabinets, Deliciae Naturae Selectae 
(1766-67) and Recueil des monumens des catastrophes (1768-77), are filled 
with spectacular samples that cause darkness magically to flicker. This 
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Fig. 16. Specimens of Different Volcanick Matter Foun’d in the Crater of Vesuvius 
Pietro Fabris (Italian, act. 1768-78) 

1776, etching and gouache, 21.6 x 39.7 cm (8'/2 x 15% in.) 

From William Hamilton, Campi Phiegraei...(Naples: n.p., 1776), vol. 2, pl. 46 
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Nuremberg engraver and protogeologist mimicked the reflective and absorp- 
tive effects of nature’s prodigies in his sumptuous color plates.262 Knorr’s 
apprenticeship as an ornamental turner in his father’s woodworking shop 
is visible in the extraordinary detail, accuracy, and perforated mass that 
he imparts to specimens, reconceiving them as intricate little monuments. 
Luminous against the whiteness of the page—damp still, it seems, from their 
underwater or subterranean habitats—rosy mollusks, icy echinoderms, stri- 
ated slabs of malachite, dull lumps of fossilized bark, faceted quartz, translu- 
cent plaques of dendritic agate, and branching coral glow, as if struck by fitful 
beams. Nacreous shells and gleaming petrifactions are not unlike the glints of 
reflected sunlight glittering in the crevice of a mine or projected from the bot- 
tom of a silvery stream. They testify to incandescence’s startling ability to 
make dark and weighty matter reveal brilliant occult properties. Robert Louis 
Stevenson captured a sentiment, apparently basic to our species, concerning 
the epiphanic power of luminosity when he said, “no man lives in the external 
truth, among salts and acids, but in the warm, phantasmagoric chamber of his 
brain, with the painted windows and the storied walls.”26 

The memory of primordial caverns with their glinting walls haunts the later, 
manmade analogues of the sacred natural grotto. The thousand-columned hall 
(mandapa), which precedes the vestibule to the inner sanctum (garbhagrha, 
lit. “womb room”), in the Hindu temples of northern India not only provides 
shelter from the burning sun but also allows an intricately carved cosmos to 
detach itself gradually as the visitor’s eyes adjust to the ambient gloom. The 
repercussive surfaces of the stalactite vaulting at Granada’s Moorish palace, 
the Alhambra, transform the brutally direct rays of the sun into a cooler play 
of reflected light.264 From the late Middle Ages well into the Enlightenment, 
solar images projected on cathedral floors measured a year’s passage or dis- 
closed the transit of dulling spots across the sun’s face.265 Although these old 
solar observatories, built throughout Europe, had practical applications, their 
effect was magical in intensity. A cavernous stone building like San Petronio 
in Bologna, somber inside, required only a hole puncturing the roof for a 
beam to strike the pavement below. This small aperture metamorphosed the 
tenebrous church into a gigantic pinhole camera projecting a luminous image 
onto the shadowy interior. On sunny days, the phantom double of the solar 
disk would sweep across the floor and, exactly at noon (the meridian), cross a 
long metal rod oriented north-south. Over the course of a year, the noon 
crossings would reach the line’s extremities, marking the summer and winter 
solstices. 

Such instruments remind us that perceptible objects must also possess 
imperceptible properties, beyond the reach of unaided sight, or, conversely, 
that imperceptible things can be dimly imaged. Wilhelm Rontgen, who dis- 
covered X rays in 1895, was the first person to produce a visible image of an 
invisible object using invisible radiation: the shadow of his wife’s skeletal 
hand cast on a fluorescent screen by cathode rays. Yet the reliance on devices 
to go beyond visible light is much older. The custom of kindling torches and 
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lamps to honor the spirits of the dead who, just after the fall equinox, came 
out to wander the earth, was common throughout the Near and Far East. 
Artificial “exhibitions of firelight” are found in China, Japan, and India, 
where the living commemorated the annual return of the departed from the 
land of the shades. James Christie drew an analogy between these other cul- 
ture’s numinous lanterns — whose reanimating purpose he took to be the same 
as that behind the Eleusinian mysteries —and the reddish or blackish “trans- 
parencies” decorating Greek vases.26 

During the Tang dynasty (618-907), lanterns were introduced into the 
mid-autumn festival held on the night of the eighth crescent moon, recognized 
since the Shang dynasty (circa 1557-1027 B.C.) as the most auspicious time 
for celebrating the harvest. Made of the translucent shells of hollowed-out 
melons, they were floated on streams in the evening to guide the spirits of 
returning ancestors.26” The Japanese word toro refers to a lantern enclosing a 
flame used in religious ceremonies. Introduced from China during the Nara 
period (710-94), temple lanterns were initially made of bronze and provided 
illumination for Buddhist monks during their nocturnal vigils. The native 
Shinto religion soon adopted them, however, and they have been made 
of various materials ever since. Even today lanterns are lit during the summer- 
time Bon Odori Festival, when the dead, according to Buddhist belief, revisit 
the earth. 

Folding lanterns (chochin), by contrast, evoke a secular tradition of night- 
time strolling.268 Composed of translucent paper, bamboo, and glue, these 
fashionable constructions reinvented earlier ritual light-sculpture for a mobile 
urban society. Such glowing portable furnishings conjure up Edo’s pleasure 
quarter, the escapist Yoshiwara District, offering ghostly evening entertain- 
ments along the banks of the Sumida River. There exotic animals, the projec- 
tion machines known as “devil lanterns” (omi-toro),?6? baffling “Nagasaki 
shadow pictures” (kuma-e), and perspective boxes known as “peeping kara- 
kuri” vied with the penumbrous demons of Taoism for the viewer’s awestruck 
attention.270 

Both the Eleusinian phantoms and the Asian spectacles of boxed light cap- 
tured an alternative floating world connected to popular religious practices. 
In a significant aside, Christie remarked that such lanterns were not only 
ornamented with shadowy paintings but further enlivened by the addition of 
“certain small figures, cut out, and ingeniously moved on the side.” They 
could also be made to rotate from within (fig. 17). These strange shadows 
“flitting across the stage, the monsters half man half beast, the brilliant 
appearance of the Goddess illumined by reflected lights, the holy phantoms 
which succeeded, induce me to think that the spectacle could not have dif- 
fered much from the well-known ombres-chinoises, or dare I name a truly 
noble exhibition, I would add the Eidouranion [orrery].”27! 

Christie was essentially correct in connecting the ancient Greek Eleusinian 
mysteries to the wildly popular eighteenth-century ombres chinoises, for the 
so-called Chinese shadows were a secularized European version of the many 
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Fig. 17. Gyrating shadow lantern 

McLaughin Bros., New York 

1875, mixed media, 34.3 x 28 x 28 cm (13% x 11 x 11 in.) 
Watertown, Massachusetts, Richard Balzer Collection 
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marionettes that have throughout history awaited activation during temple 
rituals. Such inert dolls were made of jointed terra-cotta in Old Kingdom 
Egypt. Hindu India, too, has a long tradition of puppet plays. The Greeks 
called such figures “objects set in motion by strings” (meurospasmata).272 
Colored shadow puppets made of translucent leather are said to have existed 
in China for over two thousand years, created to comfort an emperor left 
inconsolable by the death of his favorite concubine. They were widespread by 
the Song dynasty (960-1279) and reached their greatest popularity during the 
Qing dynasty (1644-1911), when professional troupes performed in the noble 
households of Beijing to celebrate seasonal festivals, birthdays, and weddings. 

Today, the most famous shadow puppets are the denizens of the wayang 
(“shadow” in Javanese), the classical Javanese puppet theater in which rod 
puppets perform against a translucent screen lit from one side. This ritual has 
retained a predominantly religious and mystical character into the twentieth 
century. Originally a component of ancestor worship and dating back to at 
least the tenth century in Java and Bali, wayang were held when cosmic com- 
motion or a major event in the life of an individual or a community occurred 
and the need was felt to tighten the bonds between heaven and earth. Like the 
tableaux vivants of early mystery cults, the wayang was more than just a play, 
for the avatars of the gods themselves appeared. 

The side-facing heads and frontal torsos, arms hanging free of the body, 
and joined feet characteristic of all types of wayang puppets are carried over 
to the noble men, women, and servants represented on flat charms or magic 
“coins,” probably used as personal amulets to combat evil forces, produced 
on Java since the late thirteenth century and, later, on Bali and the Malay 
Peninsula.2”3 The oldest type of puppet, the wayang kulit (“leather” in 
Malay), is made of young buffalo hide that has been rubbed smooth, then 
elaborately perforated, colored, gilded, and clothed. They are mounted on a 
central wooden support, and their jointed limbs are maneuvered by long 
sticks. Such stylized figures usually enact stories from the great Hindu epics, 
the Mahabarata and the Ramayana (wayang purwa), or recount East Javan 
legends about the legendary Prince Pandji (wayang gedog). The Pandji stories 
are also featured in wayang beber, a variant of the shadow puppet theater, 
whose painted episodes unfurl on long scrolls. 

A more recent type of puppet is the wayang klikik or krutjil. These are flat, 
painted but not dressed, low-relief wooden puppets with leather arms that at 
first were shown through the square opening cut into the projection screen 
but later were exhibited without the screen. These figures brought to life 
fables concerning the Madjapahit empire (1293-early 1500s). There are as 
well the wayang golek, the painted, three-dimensional dressed puppets, 
carved from wood, used to tell tales about the exploits of the Arabian Prince 
Amir Hamizah and the conquest of Southeast Asia by Islam during the fif- 
teenth century.274 

From travel accounts, histories of technology, and art treatises,27> curious 
Westerners got a fair sense of how “Chinese shadows” actually worked. 
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Beckmann, in his monumental A History of Inventions and Discoveries, 
linked these gyrating puppets to “Chinese boxes on which such moveable fig- 
ures were apparent only when the box was held against the light.” “In China,” 
he continued, “these shadows are used at the well-known feast of lanterns.” 
The actions of such mobile sculptures were imparted to them by virtuoso 
teams of operators: “This ingenious amusement consists in moving, by pegs 
fastened to them, small figures cut of pasteboard, the joints of which are all 
pliable, behind a piece of fine painted gauze placed before an opening in a 
curtain, in such a manner as to exhibit various scenes, according to pleasure; 
while the opening covered with gauze is illuminated, towards the apartment 
where the spectators sit, by means of light reflected back from a mirror, so 
that the shadows of the pegs are concealed” (see fig. 109).276 

The Javanese tradition varies in some telling ways from the more secular 
Chinese shadow puppet play and the European ombres chinoises. In wayang, 
a screen about six feet high by eighteen feet long is tautly stretched over a 
bamboo frame. The dalang (puppeteer) in charge of the show—who will 
manipulate the figures, sing, chant the narrative, and recite the dialogue while 
accompanied by music from a gamelan ensemble — sits in front of the screen. 
To his left and right are freshly cut trunks of banana trees, into which he 
plants the sticks of his figures, arranging them according to size. On the left 
side also stands a chest containing the stage props he needs. An oil lamp, sus- 
pended overhead, casts the shadows of the figures onto the screen. During the 
intervals and before and after the performance—which lasts all night, from 
about nine o’clock in the evening to dawn—a triangular or pentagonal plate 
incised with a complicated openwork design is placed in front of the screen. At 
the center of this gunungan is a small house symbolizing the change in orienta- 
tion of the play, the turning away at midnight from sensual pleasures to spiri- 
tual values. Guests usually watch the drama from two different rooms. Women 
see it from the interior of the house, men from the reception hall at the 
entrance. This striking division separates those who observe substance from 
those who gaze at shadow. It is the men who enjoy the gods and quasi-divine 
heroes in the full presence of their colored splendor. By contrast, the women 
see only shadows, the flickering projection of perforated figures. 

The ombres chinoises were not quite classical Javanese puppet theater, but 
then they were not supposed to be. Instead of ancient Hindu epics and mythic 
heroes, the ombres chinoises featured short, amusing fables of contemporary 
life, and the European offerings were not two sided. The wall drawings and 
books of “darky” silhouettes by the American artist Kara Walker (see fig. 
107) are closer to the ombres chinoises, especially the satirical pieces per- 
formed at Le Chat Noir between 1887 and 1897, than they are to the wayang 
kulit. Yet, while the themes of her Civil War minstrel show derive from the 
black-and-white epic conflicts of the New World,277 the shapes of these 
weightless, rootless, and silent images recall the overseas ogres and local mon- 
sters of wayang myth. The artist has recast the talkative but ghostly puppets 
of the “feminine side” of Javanese theater — who go around and around in an 
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endless cycle according to an ancient script—into improvisational African- 
isms, the condescending mammies and happy pickaninnies peopling the 
American screen. Walker imagines that these seductive, violent, and humor- 
ous tableaux might one day be assembled into a fairground Cyclorama some- 
thing like the one at the Civil War Museum in Atlanta. “I thought that it 
would be possible to arrange the silhouettes in such a way that they would 
make a kind of history painting encompassing the whole room.”278 

Turning shadow plays to satirical and politicized ends began almost as 
soon as returning travelers introduced the Chinese art form to Europe in the 
mid-eighteenth century. Ridiculing caricatures of political, literary, or bour- 
geois notables spread throughout Germany, France, and England. Figures a 
silhouette, or simply silhouettes (named after Louis XV’s parsimonious and 
quickly dismissed finance minister Etienne de Silhouette, who was rudely lam- 
pooned in this medium) came to denote monochromatic outline portraits that 
detached themselves from a uniformly colored background. Shadow play as a 
craze (ombremanie), however, was born in 1772 when Francois-Dominique 
Séraphin installed a theater in the garden of the Hôtel Lannion at Versailles. 
He attracted the curious in droves. He soon moved his operation to Paris 
and, in 1781, gave three performances for Marie Antoinette during carnival 
season.279 These shows typically began with a puppet performance and 
ended with a shadow spectacle, not unlike the satiric ombres frangais (wit- 
tily shown with a Chinese audience watching!) depicted in J.J. Grandville’s 
Un autre monde (1844), a Milesian tale of transformations, visions, and 
incarnations.280 

Even the French Revolution did not put a stop to Séraphin’s productions. 
The towns of Epinal, Nancy, and Augsburg manufactured inexpensive paper 
versions of his most famous creations. Children would glue crudely colored 
sheets onto a piece of cardboard before carefully cutting out each silhouette. 
The figures would then be mounted inside small toy theaters, and accompany- 
ing pamphlets allowed budding actors to learn their dramatic roles. The 
Museum of Childhood at Bethnal Green preserves a multitude of these little 
books of “galanty shows,” which were published well into the Victorian era. 

Such enterprises, not surprisingly, generated a universe of shadow games. 
There were the games-in-a-box summarizing world events, past or present, in 
succinct silhouettes. Jean Kerhor’s L’empereur: Théâtre d’ombres (circa 
1910), created to commemorate Napoléon Bonaparte’s imperial campaigns, is 
a late example of such mutable recreations. Along with other candlelight nov- 
elties — ranging from shadows cast on a sheet to dazzling rotary chromatrope 
slides fitted with circular glasses?8! to megalographs, which cast images when 
light passed through the holes cut in a rectangle of thin paper—this host of 
chiaroscuro amusements constituted a parlor thaumaturgy. The playful 
impulse to metamorphose substance into shadow282 is linked to the sor- 
cerer’s art, attempting to conjure something from nothing and the creation 
of a doubling world. Trying to arrest wayward phantasms is central both to 
the ancient Platonic censure of the dreamy copy and to the esoteric baroque 
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science of skiagraphy, determining the secret physiognomy of the anamorphic 
shapes lurking behind projected shadows.283 

Shade is visually and morally easier than light. The chthonic cavern and 
the fluid darkness of the mind are parallel moist habitats conducive to 
dreams, madness, delusion.284 Plato, in describing man’s release from the cave 
of illusion speaks of the pain felt by the eyes when they are suddenly dazzled 
by the sun: 


He will require to grow accustomed to the sight of the upper world. And first he 
sees the shadows best, next the reflections of men and other objects in the water, 
and then the objects themselves; then he will gaze upon the light of the moon and 
the stars and the spangled heaven; and he will see the sky and the stars by night bet- 
ter than the sun or the light of the sun by day.... Last of all he will be able to see the 
sun, and not mere reflections of him in the water, but he will see him in his own 


proper place, and not in another; and he will contemplate him as he is.285 


Anyone who has stared at water long enough knows she is gazing not simply 
at a muted reflection but at a rear projection as well. In a shallow forest pool, 
bright pebbles and velvety mosses do not just lie on the muddy bottom but 
throw themselves upward against the water’s two-sided, cloud-strewn surface. 
Diana Thater’s video installation of swirling nebulosity (see fig. 114) plays 
with this perceptual ambiguity. Are these coalescing and dissolving mists 
views of reality or a deceptive artifact, shifting skyscapes or staged scenes? 
The fog of uncertainty surrounding the perception of objects in this world led 
Plato to conclude that objects, like the doubling appearances rocking on the 
silvery screen of a stream, were mere phantoms. Ideal forms tarnish into 
ghostly copies (eidola) when they cross nature’s dulling mirror. 

Shadowy duplicates are problematic not just because they are imperfect 
imitations but, as the passage quoted from the Republic suggests, because 
they are unverifiable by touch and thus unbelievable except to fools and chil- 
dren. Especially in dim surroundings, this filmy specter or chromatic effect of 
light escapes our grasp.286 The viewer is blocked from seeing exactly what is 
being done and prevented from comprehending how it is done. Plato warns 
that even intelligent people, if they are not vigilant, risk succumbing to the 
deluding fascination exerted by baffling and elusive images that appear to be 
what they are not. He cautions that optically piercing, that is, intellectually 
demanding, information is deliberately withheld or unavailable for testing 
under the softened conditions of light deprivation. 

Francis Bacon intensified Plato’s skeptical critique of the deluding devices 
of vision in his important philosophical treatise on the enlightening sciences, 
the Novum Organum (1620).287 His condemnation of abject credulity — and 
praise of true induction, derived from careful experimental inquiry — mounts 
an assault on four prevailing cognitive and sensory vices. The “Idols of the 
Tribe,” those ineradicable limitations of human intelligence and perception, 
lead us to misinterpret what we see. Prejudice and a poor education, or the 
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“Idols of the Cave,” further refract and discolor the clear light of nature. The 
“Idols of the Marketplace” use language to overrule reason and spawn idle 
fancies. But the dim “Idols of the Theater,” or what today we would call 
“communication media,” are the most compromising. These unreformed sys- 
tems of knowledge broadcast false notions and, like shadowy stage plays, 
disseminate fictional worlds of their own creation. 

This coupling of obscurity to corruption runs like a thread through 
Enlightenment thought. Diderot recounts a dream he had after visiting the 
Salon of 1765, where Jean-Honoré Fragonard’s French Rococo painting The 
High Priest Coresus Sacrifices Himself to Save Calirrho (1765; Paris, Museé 
du Louvre) had been the cause célèbre. Updating the Republic (7.514-16), 
Diderot turns Plato’s allegory of the cave into a Chinese shadow play. An 
enthralled audience sits manacled hand and foot, their heads in a wooden 
vise, unable to turn away from the broad screen before them. The troupe of 
priestly charlatans standing behind the audience uses a large lamp and small 
transparent colored figures to project chaotic scenes over the prisoners’ heads. 
Hired technicians stand concealed behind the screen, speaking the lines of the 
projected shadow figures, while the puppeteers call out loud and dire warn- 
ings, forbidding the hypnotized spectators to turn around and break the odi- 
ous spell bewitching them.288 

Johnson’s Dictionary, too, preserves this venerable epistemological and 
ethical connotation of dimness not just as the opposite of lucid transparency 
but also as “not enlightened by knowledge; ignorant.”289 Like black mad- 
ness,290 mental opacity casts an inner shadow on the walls of the self. Drowsy 
“Dulness,”2%! then, captures a profound cultural malaise. It is the nightmarish 
emblem of the obliteration of brightness by everything unmodern and uncriti- 
cal. Impervious to the incisive rays of wit, error demonizes the understanding. 
Mired inside a dank and gloomy cavern, muddied reason is bewildered and 
falls prey to the mountebank’s illusions. 


PHANTOMWARE 

What did wonder mean to the Enlightenment? Certainly it was not just rele- 
gated to an aesthetic, in the anemic contemporary sense of that term.?92 Such 
shunting of the marvelous into a serene or imaginary realm, away from reli- 
gious debate and social turmoil, assumes that transporting devices, shadowy 
make-believe, and grotesque specters were nothing more than escapist illu- 
sions to their anxious enthusiasts and fascinated critics. Everything about the 
libertine Enlightenment, however, records the intellectual shock of passage 
away from established truths and toward increasingly multiple, fluid, or 
incomprehensible domains. Even Voltaire’s mockery of every species of sacred 
scripture293 acknowledged the troubling realization that there were many 
alternative realities from which to select. This early modern intellectual move- 
ment, marked by the tension between a disenchanted rationality and an 
obsession with mystifying metamorphoses, bore witness to the realization 
dawning across Europe that contact with a lost antiquity or an alien culture, 
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the elusive soul or the intangible beyond, requires interfacing mechanisms. 
The Enlightenment was thoroughly modern in having met the paradox of a 
longed-for immediacy attainable only through media with ambivalence, with 
a mixture of excitement and melancholy. 

The conviction that everything is vague and cries out to be made precise 
has driven modern philosophers from Descartes to Charles Sanders Peirce, 
Gottlob Frege, and Bertrand Russell.294 Their struggle to quantitatively 
sharpen up the cognitive and perceptual indefiniteness existing in things, even 
before an object or a concept is further blurred in representation, is inseparable 
from the development of clarifying optical apparatus. In both La dioptrique 
(1637) and Meditationes de prima philosophia (1641), Descartes attempted 
to exorcise the foggy phantoms muffling human understanding through an 
intensified technological and methodological focus.295 But the supposed inde- 
terminacy of forms could be interpreted not as a summons to eradicate intol- 
erable mental and visual confusion but rather as an engineering opportunity 
to fabricate more convincing phantasms. 

During the seventeenth and eighteenth centuries, mechanical aids to vision 
became increasingly ingenious at launching audiences into graphically detailed 
alternative realities. An important aspect of the supposedly “masculine” 
Enlightenment was its “feminine” extravagance of feeling,2% its sublime toy- 
ing with theurgical excesses,297 and its empiricist love of strong sensations 
that stimulated a rush of rapturous feelings.298 The emotional impulse driving 
the invention of haunting instruments during this era was that basic human 
desire to get from here to there, from the outside to the inside, from the cir- 
cumscribed to the borderless. 

To be sure, image enhancement had been known for centuries. Renais- 
sance painters sat in darkened enclosures to trace the faint, upside-down con- 
tours, as cast through a pinhole, of the landscapes and figures outside. In the 
1620s, the German astronomer Johannes Kepler built a portable version of 
this device so that he could look at the sun without injuring his eyes from 
wherever he pleased. Whether a dim grotto or chamber or tent (see figs. 116, 
117), salon furniture (see fig. 118) or portable box (see fig. 115), the camera 
obscura seemed magical, for its pleasingly bright images stream effortlessly 
into a windowless space. These chromatically intensified, natural projections 
brought a topsy-turvy world of passing clouds, ripples glinting on a distant 
river, and people hanging in midair, inside secluded confines. In the Spectator, 
the lively English weekly that he cofounded, Joseph Addison remarked on 
this commingling of inner with outer space: “The prettiest Landskip I ever 
saw, was one drawn on the Walls of a dark Room, which stood opposite on 
one side to a navigable River, and on the other to a Park. The experience is 
very common in Opticks ... it does not only, like other Pictures, give the Colour 
and Figure, but the Motion of the Things it represents.”299 The blurriness or 
sharpness of these captured forms—which could be rectified by an inverting 
lens— depended on the narrowness of the aperture restricting the cone of 
incoming light. 
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In view of the complex and divergent field of early modern instrumen- 
tation, perhaps too much has been made of this device. No matter how 
enthralling, it seems difficult to hold it up as the paradigm of visuality prior to 
the nineteenth century. Mirrors, shadowgraphs, and ghostly tableaux are far 
older, socioculturally more distributed, and geographically far-flung. Never- 
theless, the special play between distinctness and indistinctness, hard or soft 
focus, occurring in this piece of equipment bears consideration. A popular 
misconception about the camera obscura is that it creates an absolute dis- 
junction between subject and object, separating the knower from what is to 
be known. In the process, it supposedly marginalizes the body to establish a 
“space of reason.”300 Actually, the artificial channeling of illumination coming 
from the exterior results in an odd fusion of the suspended vision with the 
embodied viewer’s fancies. When individuals isolated themselves from any 
context by retreating into a black box pierced only by a light-channeling hole, 
they could no longer see the source of the scintillating apparitions appearing 
before them. Mesmerizingly alive with sparkling spots and flashing high- 
lights,3°' the camera obscura’s chimerical hyperimages revealed what was 
“occulted,” or invisible, to the unaided senses— including the bizarre con- 
tents of the onlooker’s imagination. Dreamy images — that are false in spite of 
their magical vividness — blended with the watery substance of the beholder’s 
reveries.302 The effect was akin to tweening in computer animation, where a 
fluid motion is automatically created between two separate frames. 

The magic lantern, however, could generate shared nightmares. Because 
of their exploitation of horror and distress, magic lantern grotesqueries were 
a major addition to the curious presences popping up in baroque distorting 
mirrors, perspective boxes, and camera obscuras. All these thrilling devices, 
designed to manipulate viewer response by having demons jump into every- 
day life, belong to an enthusiasm-ridden culture that valued extremes of 
bodily expression. Possession—the invasion by supernatural forces—and 
ecstasy — the projection of oneself beyond normal limits — were even submit- 
ted to a logic.303 The composite “fancy pictures” generated by these boites des 
lumières (boxes of light) not only outlandishly mixed “angels and urchins” 304 
but also perversely undermined the solidity of things in a multitude of gos- 
samer shapes.395 

In 1659, Christaan Huygens, the Dutch astronomer and discoverer of the 
rings of Saturn, developed a mechanical lamp to project convex glass slides 
by passing a beam through them.3% By 1739, Johann Nathanael Lieberkihn 
launched the solar microscope as a tool for brightening, enlarging, and ani- 
mating specimens (see figs. 55-57). This hybrid mechanism was set into the 
slit of a window shutter, thus transforming the interior — as was the case with 
the camera obscura—into a phantasmatic theater for viewing images meant 
to be seen in the dark. Capitalizing on the sun’s rays, the solar microscope not 
only intensely illuminated lice and fleas but also thrust their magnified por- 
traits onto a distant sheet for the amusement of entranced spectators. The 
totally convincing simulation of a worldly or otherworldly presence, however, 
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had to wait until the close of the eighteenth century. Prior to the romantic 
era, chromatic aberration—due to bubbles trapped in the imperfectly ground 
glass of slides — tended to deform figures and evocatively ring them with nebu- 
lous halos. 

The pockets of silvery dawn and gilded dusk in Thomas Gainsborough’s 
atmospheric portraits and gauzy genre scenes of the late 1780s—frequently 
painted in the studio with the blinds drawn or in semidarkness—are signs 
of this obsession with fluctuating illumination. Peasant Smoking at a 
Cottage Door (fig. 18)—its golden highlights gleaming here and there— 
was completed by candlelight so as to capture the dissolving softness of early 
evening.” The lawlessness associated with the forest—the haunt of poach- 
ers, deer stalkers, and the indolent poor?08 — glimmers through these dusky 
woods. This drama of flickering light that emanates from within normally 
opaque forms owed much to the example of popular projective entertain- 
ments, with their fitful illumination and ethereal effects. Such scenes, meant 
to tug at the heart strings of the compassionate viewer, helped shape the cult 
of sensibility with its overt displays of sentiment, good-heartedness, and love 
of nature. 

Gainsborough was famous for conducting technical experiments with con- 
tainerized illumination. The black-painted interior of his “exhibition box”3 
was fitted with slots to hold, one by one, his twelve transparent glass slides 
painted with coastal scenery, landscape prospects, cottages by moonlight, and 
drovers with their cattle. When the box was lit from the back by a row of can- 
dles set behind a silk screen, the slides could be viewed from the front through 
an aperture inset with a magnifying lens. Gainsborough’s box expressed the 
contemporary fascination with intangible and discontinuous visual appear- 
ances, resulting solely from the prismatic play of colors. This enthusiasm was 
philosophically grounded in Bishop George Berkeley’s Immaterialist theory 
of optics, which held that objects of sight are not external to mind,3 but it 
was also scientifically modeled after disembodying and re-embodying optical 
apparatuses that melted contoured figures into lambency only magically to 
coalesce them again. Such projective devices corresponded as well to an age- 
old desire to liquefy solidity, to remove opacity in the creation of trans- 
parency. 

“To project” once meant to work an alchemical transmutation by casting 
the philosopher’s stone over base metal in the hope of turning an inferior 
amalgam into pure gold.3! By the late seventeenth century such sleight of 
hand had become part of a vast system of conjury. The alchemist, the mounte- 
bank, and the science-demonstrator shared with the priest the knack of rais- 
ing wonders through transfixing display. Not only did these performers bring 
the invisible into the visible domain, but they temporarily managed to fuse 
participants in such rituals with the beyond.3!2 Optical devices played a key 
role in this dialectical process of joining earthly to unearthly experiences. 
Specifically, the technologies of projection, magnification, and transparency 
made it possible to permeate tangible substances with intangible light. 
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Fig. 18. Peasant Smoking at a Cottage Door 
Thomas Gainsborough (English, 1727-88) 

1788, oil on canvas, 195.6 x 157.5 cm (77 x 62 in.) 
Los Angeles, UCLA Hammer Museum 
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The age-old role of the ecstatic shaman to scale the heavens, to reach out 
and animate ancestors, to bring down spirits was appropriated by the raree- 
showman with his skill in juggling objects above a tall platform for a fee. 
Verticality went hand in hand with the supernatural. It is significant that 
threshold altars, those tomblike structures for making entreaties between this 
world and the next, occur virtually throughout the globe: from the sacred 
sites of Egypt, India, Greece, Palestine, and Rome to the sub-Saharan and 
the Black Atlantic of West and Central Africa to Cuba, Haiti, and Brazil.33 
The priest gestured upward, extending his body into an alien and mercurial 
region. Arms and hands arced over a high table or pedestal to invoke a soul- 
filled cosmos and snatch it back to earth. Potent charms, medicinal elixirs, 
bloody offerings, and, above all, fire entered into his manipulations. Trance, 
exorcism, interaction ceremonies, rites of return and re-behavior3!4 were the 
dramatic means of entering this mysterious geography. 

Such sustained attempts to force indistinct energies not conditioned by the 
viewer to manifest themselves have never completely disappeared, even during 
the most rational and agnostic periods. During the Enlightenment, in fact, 
they were simply absorbed by technology. Once shunted from the sanctuary 
into the salon, luminous visitations, transformations, restorations, and 
adumbrations soon became part of the delusory repertory of mid-nineteenth- 
century mediums and séances. Think of the craze for spirit rapping, table 
turning, glowing ectoplasmic hands, mesmerism, and the other “absurd fol- 
lies of spiritualism.”35 Yet this hawking of dubious vaporware to a gullible 
and well-heeled public was still done in the name of accessing the unknown, 
reviving what had gone before, and prophesying the future. 

The ancient “empire of the marvelous” was given a modern boost in 1798 
when Etienne Gaspard Robertson began staging his “art of illusions.” His 
sublime performances were permeated by the revolutionary iconography of 
monsters and the postrevolutionary fascination with the resurrection of the 
body.3!6 This Belgian priest, painter, experimental physicist, and friend of the 
exhibition balloonists Jacques-Alexandre-César Charles and Jean-Pierre- 
François Blanchard was irresistibly attracted to the otherworldly. His scary 
scenography of transubstantiation not only mimicked that marvel of the 
Catholic Mass—the Eucharistic metamorphosis of inert bread and wine into 
the living presence of Christ on a holy altar—but also recalled ancient mys- 
tery cults and their communion with the gods in deep caves, vast temples, 
tenebrous tombs. 

Robertson’s virtuoso career in technomancy began in 1793, when he wit- 
nessed the Berlin physicist Paul Philidor’s two-hour Eleusinian séance staged 
inside a temple. He would remember and later re-create that delirious proces- 
sion wreathed in sulfurous smoke. The cortege slowly emerged from the floor 
and glided toward the public to the accompaniment of rain, lightning, thun- 
der, and vapors, with a gong signaling the appearance or disappearance of 
each ghost. Unfortunately, the sheet onto which the apparitions were rear- 
projected was not woven tightly enough, which allowed the lantern to glare 
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through in spots. When the Terror erupted on 5 September 1793, Philidor 
requested, and received, a passport to go to England where he either vanished 
or transmogrified himself into the “Paul de Philipsthal” who presented 
a phantasmagoria at London’s Lyceum Theatre.3!” Inspired by Philidor’s 
success, and the opportunity his departure created, Robertson entered the 
specter business. 

The success of such simulacral enterprises was tied to “puffing,” 318 the prac- 
tice of self-advertisement through daring display that was a late-eighteenth- 
century innovation. The inflation of talent by staging hyperbolic spectacles 
was driven both by the demand for shows involving a high degree of technical 
skill and by the realization that fortunes could be amassed through aggrandiz- 
ing promotion. Flamboyant craft and the unabashed love of publicity created 
an unholy marriage between an ancient thaumaturgy and a modern, sensa- 
tional physics. Throughout Europe and North America, the art of scientific 
demonstration had already become entangled in the boastful exhibition of 
skill, turning sober experiments into a blazing drama of sparks, stinks, and 
bangs.3!9 Electrical soirees, spurred by the discovery of the Leyden jar in 
1745, featured brilliant glass globes to enlighten, dazzle, and entertain a 
celebrity-hungry public. Widely shown by traveling showmen at fairs, coffee- 
houses, and inns and by virtuoso lecturers in salons, these fiery machines 
displayed the jolting atmospheric properties of static electricity. They accus- 
tomed audiences to arcane devices and feats of mechanical adroitness and 
so paved the way for an even more ephemeral and exaggerated theater 
of shocks. 

Although Robertson confidently situated himself in the venerable geneal- 
ogy of magi operating in dark chambers —extending backward to the hiero- 
phants of Egypt, Chaldea, and Eleusis and the Catholic thaumaturgy of della 
Porta, Kircher, Schott, and Johann Zahn—he distinguished their superstitious 
evocations from what he called the emancipatory contemporary “science of 
effects.”320 Like other late-eighteenth- and early-nineteenth-century “educat- 
ing” illusionists, he proudly maintained that his phantoms were not lies and 
fictions resulting from “the wiles of the empire of priests” but “real” special 
effects. In the past, he said, such poorly understood natural phenomena were 
explained through an oppressive occult knowledge; now, these could be 
grasped by anyone who had received an ordinary education. Ironically, while 
making some of the same claims for enlightening the public as Karl von 
Eckartshausen, Eusèbe Salverte, Sir David Brewster, and J.H. Brown — the 
vociferous “unveiling of the oriental despotism of antiquity” crowd — he 
resembled the charlatans Franz Anton Mesmer and Alessandro, conte di 
Cagliostro, and the conjuror Giuseppe Pinetti in carefully keeping secret the 
means by which his illusions were contrived. 

Robertson’s wildly successful three-month stint (23 January to 25 April 
1798) at the Pavillon de l’Echiquier on the Place Vendôme, fanned the newly 
liberated Parisians’ insatiable appetite for singular display. Following 10 ther- 
midor of the year 2 (28 July 1794), the cataclysmic date when Maximilien 
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de Robespierre, the “incorruptible patriot,” was guillotined and his body 
hideously mutilated, the city erupted again into the capital of cafés, theaters, 
fireworks, pantomimes, and frenzied spectacles. During the heady inter- 
regnum of the Directoire, the four years before the return of law and order 
ushered in with Napoléon Bonaparte and the Consulat on 9-10 November 
1799, the Enlightenment ideal of reason was phantasmatically reconstructed. 
Powdered, musk-scented, and beribboned fops (muscadins) subversively aped 
the extravagant redingotes and breeches (culottes) of the exiled nobility, 
attempting to wipe out with frivolity the hated memory of the Terror’s pur- 
gative sansculottes. Merveilleuses, diaphanous in their muslin and gauze 
draperies, and incroyables, sibilantly lisping dandies, were the boon compan- 
ions of this tribe of gilded youth. They coiffed themselves symbolically à la 
victime, necks and tousled locks lolling on their shoulders over impossibly 
high collars, and whitened their hands with almond oil.32! These bizarre 
fashion statements — combating the supposedly progressive with retrograde 
appearances — dissolved the atrocious reality of the Terror’s institutions in an 
orgy of make-believe, theatricality, and conspicuous consumption. It was chic 
to be monarchist. Irreality reigned. 

The intense yearning, expressed on both sides of the English Channel, 
to bring back the butchered innocents and vandalized monuments destroyed 
by the Terror reached hallucinatory proportions in the Gothic-Romantic 
museum displays of Alexandre Lenoir, the ghoulish wax replicas of Madame 
Tussaud, and, above all, the trancelike phantasmagoria where the dead mirac- 
ulously rose again. This “therapeutic theater” —like the physician Philippe 
Pinel’s clinical psychodramas staged between the mania-driven patients 
housed at Bicétre and the Salpétriére—was intended to relieve the trauma of 
unbearable loss.322 

A report in the Journal de Paris tells of a spellbinding séance in “I’atelier 
du citoyen Robertson” whose theme appealed to royalist tastes. At seven 
o’clock in the evening some sixty people, having paid the considerable price of 
six livres and three sous, jammed into the brightly lit apartment to watch a 
palingenesis, that is, the metempsychosis or return of the notorious, famous, 
or commonplace deceased. In 1769, the Swiss natural historian Charles 
Bonnet published his celebrated La palingénésie philosophique. The concept 
of renewal through rebirth spanned biology, alchemy, and illusionism. It signi- 
fied a chemical procedure, made famous by Kircher’s description of the “vege- 
table Phoenix,” for revivifying a decayed or annihilated flower or plant, but it 
also had strong mystical connotations, not only for Bonnet but also for the 
adepts of the many esoteric societies flourishing before and after the French 
Revolution: Martinists, Rosicrucians, Swedenborgians, Christian Cabalists, 
Freemasons, Hermetists, cresting in the early nineteenth century with Pierre- 
Simon Ballanche and the mystical School of Lyon. In various ways, these 
cults concerned themselves with the past and future condition of all living 
beings, their physical destruction and spiritual renovation in a flamboyant 
metamorphosis. The theme of rehabilitation through a “palingénésie de 
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’ombre”323 — rendering the material body transparent to reveal the soul 
wrapped in its airy or fiery medium — underlies the spectacular reincarnations 
of the phantasmagoria. Magic, prestidigitation, trompe I’oeil are, in this 
period, inseparable from an occulted technology. 

Although the newspaper account cited in Robertson’s Mémoires (1840) 
does not mention it, the Belgian magician’s technique for generating transpar- 
ent figures hovering above a pedestal — with images drawn on grease or wax- 
dipped paper laid over the opening in the top, and a magic lantern and smoky 
coal-burner concealed below—was the invention of another “demystifying” 
conjuror, the Munich-based author, moralist, and Enlightener Karl von 
Eckartshausen who died in 1803. Late in life, Eckartshausen was drawn — like 
so many of his contemporaries — into arcane chemical research, Neoplatonist 
theurgy, and a mystical Christianity.324 His nerve theory of magical emana- 
tions— based on David Hartley’s notion of delicate fibers in the nervous sys- 
tem linking the sensitive mind and coarse body together — postulated that 
filmy visions were the result of subtle vibrations oscillating within the nerves. 
It was from Eckartshausen’s Aufschliisse zur Magie (1788-91) — four magiste- 
rial volumes devoted to la physique amusante, an infotainment genre popu- 
larized by science demonstrators such as Henri Decremps, Johann Georg 
Schrepfer, Edme Gilles Guyot, and William Hooper—that Robertson got 
some of his major ideas. Among other things, he mined this work for instruc- 
tion in how to juggle a hidden lamp, burning brazier, and reflecting mirror to 
make it appear as if ectoplasmic shapes were hovering above an upright plinth 
forming a kind of hallucinatory altar.325 

In Robertson’s spirit demonstration of 28 March 1798, we can glimpse the 
ritualistic beginnings of customized and highly sensational mass media. The 
lights abruptly dimmed as a pale man entered the room. Into a flaming caul- 
dron perched on a pedestal, he poured two glasses of blood, one bottle of vit- 
riol, and twelve drops of brandy, and then added two copies of the newspaper 
Hommes-Libres. A livid phantom immediately arose from this loathsome 
broth. The specter, wearing a bonnet rouge (revolutionary red cap), was none 
other than the hideously mutilated Jean-Paul Marat projected on wavering 
fumes. Suddenly, a merveilleux intervened, begging for the reappearance of a 
young woman and conveniently providing the operator with a portrait minia- 
ture of the departed. Robertson obliged, throwing sparrow feathers, a few 
grains of phosphorus, and a dozen butterflies onto the brazier. To the 
heartrending strains of a harmonica, a beautiful lady in décolleté and with long 
flowing hair and a tender smile wafted upward. A man cried out in anguish, 
“Tt is my wife!” Then a Swiss leapt into action, demanding to see William Tell. 
The legendary founder of Helvetic liberty quickly showed himself with republi- 
can pride. The poet Jacques Delille wanted Virgil and Voltaire to be conjured 
up. But the most dramatic request of the night came toward its close. 
Robertson hurled demagogic and aristocratic newspapers into the cauldron, 
followed by a list of suspects, an anthology of the Revolutionary Tribunal’s 
judgments, and a collection of denunciations and arrests. Instantaneously, a 
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band of shades, covered in gory shrouds, surged from the mist and menaced 
the two members of the audience who had resisted the general will to evoke 
the martyrs of the French Revolution. The performance ended as joltingly as 
it began. When a monarchist asked him to bring back the guillotined Louis 
XVI, Robertson demurred, saying he could no longer manage the return of 
kings after 18 fructidor (4 September 1797), when the Directoire had carried 
out a purge of royalists and counterrevolutionaries.326 

At his new venue, the cavernous coffin- and relic-strewn former Convent 
des Capucines, Robertson was inspired by the ruined and desacralized Gothic 
interior to try to restore religious terror to a secular age (see fig. 113). And, in 
fact, his grim “cinematic” performances influenced the rising generation of 
Troubadour painters, who became interested in transporting viewers visually 
to a wondrous time in a distant place.327 This refined pre-Romantic style of 
history painting combined medieval artistic techniques with imaginative 
re-creations of feudal events and sites, as can be seen in works such as Fleury- 
François Richard’s Valentine of Milan (1802; Saint Petersburg, Hermitage), 
Pierre Révoil’s The Tournament (1812; Lyon, Musée des Beaux-Arts), Marie 
Philippe Coupin de La Couperie’s Gabrielle d’Arjuzon Prays for the Recovery 
of Her Mother (1814; Paris, Musée du Louvre), and Jean-Auguste-Dominique 
Ingres’s Death of Leonardo da Vinci (1818; Paris, Petit Palais). While not 
exactly graveyard Gothic, these small cabinet pictures are nonetheless steeped 
in an atmosphere of oppressive chivalry and morbidity. 

Between 1799 and 1802, Robertson’s epiphanies became more explicitly 
visceral and satanic, as beloved or heinous apparitions sprang from real 
tombs haloed by artificial light. Robertson’s unsung partner was Philippe Le 
Gentil, comte de Paroy, an amateur painter-engraver and inventor who not 
only transferred drawings to glass but also helped devise a lighting system 
using the Argand lamp’s whiter illumination and a reflecting parabolic mirror 
to increase the size of the projections. Steeping himself in the recreative trea- 
tises of Kircher, Zahn, Guyot, and Willem Jacob ’s Gravesande, Robertson — 
with the help of Le Gentil — engineered the traditional magic lantern into the 
formidable fantascope. Patented in 1799, this gigantic box or mobile cabinet 
de physique was set on wheeled wooden legs and ran along a copper track 
nailed to the floor, all the while casting rear-projected images on a calico 
screen veiled in darkness. Ventriloquism, waves of incense, the strident chords 
of a harmonica, and a sparking electrical machine completed the tempestuous 
atmosphere of scientific necromancy. 

Robertson’s nightmarish phantasmagoria of the cloisters—taking place 
inside a gloomy vault of wonders stocked with a collection of moldering sar- 
cophagi, eroding statues, and the decaying remains of ancien régime notables 
(Madame de Pompadour, patroness of the arts and Louis XV’s powerful 
mistress, was buried there)— intermingled myth, theology, and fantasy. On 
one occasion, for example, after Robertson delivered a short introduction to 
the performance, as was customary for him, the lamp suspended overhead 
sputtered and went out. Rain, thunder, the wail of the harmonica, and the 
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funereal strokes of a clock summoned the spirits of the dead to abandon their 
tombs. Lightning zigzagged across the stormy sky as a luminous point in the 
distance seemed to inch forward, gradually turning into a small figure that 
grew enormous as it advanced on the spectators, only to shout and disappear. 

On another occasion, completely formed Dantesque ghosts soared from 
a crypt. Doomed, they huddled into a boat to cross the tumultuous river 
Styx, only to dissolve against the immensity of the dark horizon, far from the 
light of heaven. Hideous, stern, comic, graceful, and macabre scenes blended 
into one another. Not unlike the uncanny doublings typical of Gothic novels and 
plays— from William Godwin’s Caleb Williams (1794) to Mary Wollstonecraft 
Shelley’s Frankenstein (1818) and Percy Bysshe Shelley’s sadomasochistic 
tragedy The Cenci (1820)328 — Robertson’s hauntings were shaped from pliant 
or ultrathin substitutes, eerie human-machine hybrids, unseizable artificial 
agents, and contaminated mists, tailored to the viewer’s personal taste and 
preference.329 

His shimmering medium was both a very old and an emergent kind of 
information space: synthetic, culturally turbulent, socially fractalized, avatar- 
ridden. It proved oddly comforting, with its smoggy data intrusions, wobbly 
animations, and ethereal encounters registered as shadowy patterns moving 
across a phosphorescent screen. Robertson’s fuzzy doubles — floating outside 
of time—form an important stylistic bridge between Winckelmann’s mid- 
eighteenth-century neoclassical cult of imaginary beauty, incarnated in the 
delicate purity of the androgyne, and Jacques Nicolas Paillot de Montabert’s 
early-nineteenth-century romantic quest for a “magical,” instrument-based 
optical beauty.33! 

Robertson’s phantasms seem proleptic, too, of the flickering hologram: 
generated, animated, projected. Like William Gibson’s post-human enter- 
tainment software — featuring ectoplasmic computer constructs, the idoru, 
whose glowing features are algorithmically derived from top media stars — 
Robertson’s translucent suspensions are not flesh but “aggregates of subjec- 
tive desire.”332 The waking dreams of the eighteenth-century viewing public 
interpenetrated an emergent system whose projections were constantly being 
amplified by the experiential input of others. Not surprisingly, such specters 
continue to lead a twilight existence in today’s nightmarish and labyrinthine 
computer games. The aptly named horror adventure Phantasmagoria (1995) 
knowingly plays with the arch-illusionist’s gnostic amalgamation of cloudy 
hallucinations, hellish landscapes, and surreal violence.333 As is true of Myst- 
like cyber-environments,34 these miasmic manifestations attempted the tran- 
scendence of physicality in a spooky virtuality. 

The process of crossing over from the world of sturdy objects into a tech- 
nologically condensed and elusive cosmos could be melancholic. Robertson’s 
séances frequently ended on a mournful note with the master addressing the 
assembly claiming, on the one hand, to have disclosed the conjuring secrets 
of the priests of ancient Memphis and, on the other hand, to have exposed 
the thaumaturgical aspects of modern physics. In other words, his art of 
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possession merely revealed shining natural effects that were assumed to be 
supernatural in more credulous epochs. But the rapturous group visions he 
had previously induced were as nothing when compared to the grim and soli- 
tary materialization that was yet to come. 

Latent in his wispy transparencies was the brooding sense of machine- 
generated mirage, the awareness that the pale projected stand-in would 
ineluctably decompose and that the resemblance between ehserit original 
and phantom illusion would deteriorate.335 Robertson’s conesousness of the 
impossibility of filling the void left behind by someone who is no longer there 
subliminally gripped the audience. Interestingly, one strategy used by con- 
temporary artists such as Christian Boltanski or Jean Higenninger for evok- 
ing the memory of the Holocaust is to portray its victims in smoke, as 
shadows or cutouts or other barely discernible images, to affirm that they 
remain among us as ashen hauntings.236 Video artist Tony Oursler’s Fellini- 
esque The Influence Machine (2000) similarly experiments wih a phan- 
tasmagoric profusion of ghostly images, disembodied voices, drifting letters, 
and eerie music to conjure up the spirit world for an all-too-worldly urban 
audience.337 

Robertson put casual spectators on the alert about their own future van- 
ishing. No matter whether one is beautiful or ugly, strong or weak, believer or 
atheist, listeners were reminded, every individual must confront the supreme 
horror of his or her own death. This characteristically Enlightenment mysta- 
gogy was fueled, then, by the fear of imminent apocalypse, the theological 
vision of catastrophe, the extinction of the carnal person in the porous ghost. 
At a fundamental level, Robertson’s illusions must be understood as a pro- 
tracted warning of life’s vanity, a sustained memento mori unveiling the truth 
of human mortality. Fittingly, the ex-priest admonished those present that, 
when the fina! moment inevitably arrived, they should “Remember [sou- 


venez-vous] the phantasmagoria!”338 


BRIGHT ORAMAS l l 
On a clear day you can see forever. Then objects are not ambiguous, going 


in and out of comprehension the way they do when a projector zooms in or 
out of focus. Honoré de Balzac, in Le père Goriot (1835), joked that it was 
fashionable for the boarders at the Pension Vauquer to bandy words about 
“en rama”: “health-orama,” “frozerama,” “soupe-au-rama,” and “corn- 
orama”339 spiced up more conventional talk of cosmoramas, cycloramas, 
dioramas, panoramas, neoramas, and pleoramas.34° The panorama was an 
early-nineteenth-century commercial attraction whose success fluctuated emit 
the 1880s,34! when it was superceded by a flood of kinematic devices. This 
immersive technology presented the world as lucid and uninterrupted enter- 
tainment. As scenes unrolled smoothly before or around the viewer, sight 
became more an incisive tool for recognition than an instrument of discovery. 

The odd couplings going on in the depths of the cabinet of curiosities sug- 
gested that one obscure container encyclopedically nested all others. If the 
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Wunderschrank embodied the miner’s labyrinthine cave of multilayered won- 
ders, then the panorama exhibited the immediacy of spectacle. Its logic was 
not analogical but acquisitional, based on the lateral sensation of scanning 
excessive quantities of data. Its taut, clarified topography heralded the latest 
news. Relying on an illusionistic structure that was consecutive, the pano- 
rama’s horizontal surfaces effortlessly and overwhelmingly turned back upon 
themselves. This ideal of continuous predictable perception, of the eyes glid- 
ing over a coherent plane from afar, was enabled by a distant, regulated illu- 
mination that was as radiant as the sun, as bright as noon. 

In 1782, Sir William Hamilton added a balcony room for the ailing first 

Lady Hamilton to one corner of the upper floor of the Palazzo Sessa. We 
know from Goethe’s Italienische Reise (1816-17) and from the memoirs of the 
painter Johann Heinrich Wilhelm Tischbein that the scenery outside—a mag- 
nificent view over the Bay of Naples—bounced smoothly off the mirrored 
walls and doors opposite the balcony’s bowed window. The resulting dou- 
blings created the illusion of a perfectly oval salon in which “If you sat on the 
sofas arranged round [the room], you imagined you were out of doors, sitting 
on a rocky peak above the sea and land.”342 This vista is captured in all its 
glory in Giovanni Battista Lusieri’s panoramic A View of the Bay of Naples, 
Looking Southwest from the Pizzofalcone towards Capo di Posillipo (fig. 19). 
Lusieri’s gemlike stretch of transparent watercolor elegantly frames the 
cerulean sea and sandy beach with an arc of fortresses, ramparts, prome- 
nades, villas, and churches, as if the bay were a gilt-edged aquamarine. Never 
intended for display in Hamilton’s Neapolitan dwellings, this limpid painting 
was perhaps meant to serve the owner as a memento when he was in rainy 
England. It is not hard to imagine how this pristine curved view, or one like it, 
might have been rounded out by mirrored surfaces into a full circle, to the 
delight of the sickly homebound tourist. 

Prior to the nineteenth century’s industrialization of light, objects tended 
to explode into and then subside out of sight. Joseph Wright of Derby’s incan- 
descent painting of “inflammable air” illustrates this meteoric optics (see fig. 
44). Two boys inflate a “spirit-containing” bladder that will ignite when 
gently compressed near a flame. The history of early modern illumination is 
filled with discontinuous, enormously variable sources of light. Such intimate 
fuels typically emitted only enough energy to make a small area glow. They 
intermittently modified rather than uniformly penetrated the surrounding 
atmosphere until the 1820s, when gas lighting—white, colorless, brilliant — 
challenged sporadic luminescence. Its clean, steady intensity gradually sup- 
planted the sparking resin torch, the sooty wick of the tallow candle, and the 
sputtering oil lamp.343 The Argand burners of the later eighteenth century 
also enlarged the flame, casting a broad, unflickering sheen on the wall. This 
clarification of the night made it seem more like day. 

The first two Parisian panoramas—one painted by Jean Mouchet, Denis 
Fontaine, Pierre Prévost, and Constant Bourgeois; the other by Bourgeois, 
Prévost, and Charles Marie Bouton — were housed under half-darkened twin 
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Fig. 19. A View of the Bay of Naples, Looking Southwest 
from the Pizzofalcone towards Capo di Posillipo 
Giovanni Battista Lusieri (Italian, ca. 1755-1821) 

1791, pen and ink, gouache, and watercolor on six sheets 
of paper, 101.7 x 272 cm (40 x 107% in.) 

Los Angeles, J. Paul Getty Museum 


92 93 


Stafford 


cupolas. Constructed simultaneously, in 1799 and 1800, by the developer 
James Thayer on the boulevard Montmartre, at the entrance to the current 
“passage de Panoramas,” they were closed to visitors if the sky turned foggy 
or gray.344 These skimming mechanisms initiated the postindustrial separa- 
tion of the real city from its virtual simulation. The geographical division 
between visibility and invisibility continues in today’s burgeoning metropo- 
lises— run simultaneously by concrete social institutions and a vast under- 
ground network of information systems hidden from the surface.345 

It took the cloudless firmament of mild spring or autumn — blue as a 
paint-sample chip — to experience perfectly the View of Paris from the Roof of 
the Tuileries or the Evacuation of Toulon in 1793, when the artillery attack 
led by the young Bonaparte made it impossible for the British to defend the 
port. Otherwise the shadow of the reflective armature under the skylight was 
cast across the painting, marring the illusion. Fine weather was the necessary 
accompaniment to boundless vistas and acres of realistically brushed canvas. 
Robertson’s nebulous images floating in a crypt met their match in these sun- 
lit crystalline tableaux sans borne (without end). 

Of course, ideal conditions did not always prevail. Twenty-two autograph 
letters, exchanged in 1804 and 1805 between two impresarios, John H. Parker 
and Robert Jackson, tell of a panorama building that had blown down in 
Philadelphia during a blustery March gale and the trials and tribulations of 
trying to get it reconstructed on frozen ground by extortionist carpenters. 
These showmen also discuss loaning each other money, how to pay the 
printer’s bills for advertisements, where to store the badly torn pictures before 
their next showing in Philadelphia, and lowering the entrance fee from fifty 
cents to a quarter to encourage attendance. Jackson repeatedly urges Parker 
“to try all you can to get it [the panorama scenery] clear of debt before you 
remove from New York.” But he also reminds him to put the best face on 
things: “you may say in Philadelphia that the painting has succeeded beyond 
your expectation.”346 The British traveler and history painter Robert Ker 
Porter had sent his panoramic renditions of two Napoleonic engagements, 
Battle of Alexandria (1802) and Battle of Lodi (1802), to America in an ambi- 
tious venture that turned out to be woefully compromised by unpaid debts 
and poor receipts at the box office, topped off by the collapse of the flimsy 
Philadelphia structure during a snow storm. 

As invented by the Irish-born painter Robert Barker, who exhibited the 
first panorama in Edinburgh in 1788,347 these big pictures — like those of 
Porter — were stationary and designed for display under more or less con- 
trolled conditions in a glazed rotunda that allowed daylight to enter from the 
top (see fig. 119). The early circular panoramas screened out all reference to a 
space beyond the viewing arena. Heavy curtains masked unwanted ambient 
light, and black cloth lined the corridor between the painting — whose lower 
edge might illusionistically swell into bas-relief or even freestanding sculp- 
ture—and the viewing platform. In the 1820s, moving or revolving (peri- 
strephic)348 scenery came into vogue. The visitor to such a spectacle would 
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stand or sit as the panorama itself appeared to unfurl automatically within a 
proscenium. In the United States, as remarkable sights were quickly or slowly 
unrolled by concealed assistants, a professed lecturer “orated” the piece in a 
prosy style so the audience would not grow restless or bored.349 

Such continuous strips, scanned from an elevated platform, can be fruit- 
fully thought of as the most spectacular in a long line of brightening instru- 
ments designed to take in a distant prospect. While the panorama’s con- 
nection to zoetropes and praxinoscopes?5°— slotted or mirrored rotating 
cylinders lined with ribbons of figures—is evident, their link to a very differ- 
ent kind of surveying apparatus is equally interesting, if less obvious. Think of 
it: patented 360-degree sweeps— mostly depicting battles or views of cities 
from Hamburg to the Dardanelles — were stretched inside a mammoth cylin- 
drical building, witnessed from the observatory at its center, and intended, 
in the words of Barker, to present nature comprehensively at a glance, “a 
coup d’oeil.”351 

Pantheonesque structures such as the Colosseum at Regent’s Park — some 
forty times larger than the smaller circle, also in London, at Leicester Square — 
mushroomed across Europe and North America well into the nineteenth cen- 
tury. Jeff Wall’s Restoration (see fig. 122) captures the viewer’s whirling expe- 
rience of skimming an elongated landscape from an upright platform. His 
luminous Cibachrome photograph, set in a light box, portrays a group of 
restorers conserving the famous Bourbaki Panorama in Lucerne, Switzerland. 
This immense false terrain “without heroes,” covering 1,100 square meters, or 
about 1,316 square yards, was the invention of the Swiss painter Edouard 
Castres, who spent the winter of 1876-77 in Les Verrières recording the land- 
scape from all sides and later worked with a team of seven artists for two 
years to complete the project. It shows the Val de Travers on the icy morning 
of 1 February 1871, when the French Army of the East requested asylum in 
Switzerland — three weeks after a disastrous encounter with the German 
army and five days after their commander, General Charles Bourbaki, had 
attempted suicide.352 In Wall’s reconstruction of the reconstruction, we catch 
only obstructed glimpses of the stream of exhausted soldiers, starving cattle, 
dying horses, and lumbering artillery pouring through three frontier posts 
into neutral territory in the gray dawn. His 180-degree sweep undercuts the 
illusion of mastery over the scene at every opportunity. The panorama’s usual 
sense of endless continuum is willfully broken in Wall’s image to concentrate, 
instead, on disruptive juxtapositions of past and present, remote and proxi- 
mate, interior and exterior, male and female.353 

Although lensless, the “all-view” (pan + horama) embraced an already pic- 
torialized topography and displayed it as a volume of space. The prefabricated 
“givenness” of the panorama’s object for perception allied it to other tall 
assemblies (zograscope, camera lucida) that coolly, neutrally, and without 
emotional inflection registered a carefully framed representation. Like direct 
speech,354 these apparently artless devices appear to address us “naturally.” It 
is as if they were a universal third voice, a suffused spirit of the place (genius 
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loci), embedded in the terrain that somehow perfectly coincides with our own 
mental cartography. Resembling such coordinating optical instruments, the 
panorama created the illusion of simultaneity between the consciousness of 
the viewer and the events she contemplates. 

Nineteenth-century pleasure domes as well as recreational parlor furnish- 
ings specialized in exhibiting the here and now as a nonnarrative totality 
dotted with focal points of interest. Dedicated to the playful acquisition of 
knowledge through real-time capture, these informational devices ranged 
from enormous entertainment auditoriums to cozy nooks offering the latest 
appliances and curtained alcoves stocked with experimental gadgets. The 
panorama as well as the zograscope, the camera lucida, and the stereoscope 
all mobilized vision, capturing evanescence on the fly. They exploited the 
human eye’s optical properties to feed the demand, created by the expanding 
culture of travel, for volumizing instruments, for technologies able to bring 
the air of particular places and the density of things together on paper, canvas, 
or photograph, in a snap. 

The zograscope — suddenly cropping up in English advertisements and 
magazines in the 1740s and 1750s—consisted of a convex lens, usually sus- 
pended vertically in front of a mirror inclined by forty-five degrees, inserted in 
a base such that a standing viewer could bring a hand-colored perspective 
print (vue d’optique) into focus at the distance of about an arm’s length (see 
fig. 133). The mercury-tin amalgam mirrors of the time imparted a bluish 
tinge to the scenery seen through the zograscope’s lens; without one, the illu- 
sion appeared much brighter. The zograscope activates binocular vision such 
that the edges of the engraving curve, bowl-like, toward the observer, lifting 
the figures and buildings from their two-dimensional background. As in total 
wraparound architecture, flatness cues are suppressed in favor of depth cues. 
With a name derived from zographia (lit. “alive-writing”), this new instru- 
ment was “a ‘scope’ through which you look to make the picture you see 
appear life-like.”355 If the panorama was the mass medium of incipient 
democracy — ironically inspired by the light reflecting off the walls of Barker’s 
Piranesian cell atop a tower of the debtor’s prison where he had been incar- 
cerated35¢— it also emerged from the hygienic and empty “polite” public 
spaces unmoored from their chaotic settings by the zograscope. 

The value of meticulous documentation lies not only in its practical ability 
to convey precise, not blurry, information but also in its suggestion of co- 
temporality. Invented around 1807, the camera lucida was a tiny four-sided 
prism, barely wider than an eyeball, hovering at the end of a flexible metal 
stem. In contrast to the darkness necessary for the camera obscura, the cam- 
era lucida required a flood of light. The resulting images were simultaneously 
bright and ethereal. When the metal arm and the small prism were adjusted 
to the proper angle, whatever grand or sunny prospect spread before the 
onlooker was reflected back to the eye. If the observer withdrew her head a 
little, but still looked down the rod, the sheet of paper laid flat on the table 
below would come into view. The trick lay in the brain’s automatic fusion of 
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the two inputs to the eye: the paper and the reflected image.35” The effect was 
virtual since no “real” image was being cast upon the paper, yet the resulting 
illusions were incredibly vivid and detailed. The intense, almost photographic 
particularity of the drawings made with the camera lucida—seldom more 
than twelve by eight inches?5’— kept works in this genre from being allied 
with the selective and refining magic of “art.” Like the mechanism implied 
in the panorama’s gigantic vistas,359 the automatism of the camera lucida 
relegated it to the metauniverse of constraining optical aids, and its users 
were similarly criticized for unromantically copying the dictionary of nature 
too closely. 

Whereas the zograscope offered the beholder’s eyes a single, brightly col- 
ored, bulging perspective print and the camera lucida seemed to snap a distant 
view into close-up focus, the stereoscope offered each eye a separate and 
slightly different picture (see fig. 142). The brain continuously resolves such 
retinal disparity —a phenomenon known as binocular parallax—in a sensa- 
tional “jump” from flatness to depth. Sir David Brewster and Sir Charles 
Wheatstone both did pioneering work on binocular parallax, developing their 
own instruments along the way. Wheatstone devised his reflecting stereoscope 
in the 1830s. This somewhat unwieldy device employed angled mirrors to 
reflect stereoscopic drawings toward the viewer’s eyes. Brewster’s simpler and 
smaller refracting stereoscope, dating from 1849, used prismatic lenses to 
combine the binocular images and produce a three-dimensional effect.36 As 
was true for the side-winding panorama, where the constant tugging at the 
edges of the spectator’s visual field by a continuum of unscrolling events 
shaped a special kind of lateral perception, binocular stereoscopic devices 
experientially trained the observer in the subtleties of spatial convergence. 

Panorama and stereoscope embody the opposing cases of vision, spread 
across the visual field to the periphery or concentrated at its center. None- 
theless, both technologies play with illusion, forcing the pupils to either widen 
or contract in a show of interest. The panorama’s veiled trick for creating a 
stable and enduring three-dimensional field — depending on the brightness 
of the prevailing illumination coming from above — shows no trace of the 
complex neuronal activity that so swiftly constructs that experience. The 
panscape works to deny that our two eyes view the world from positions that 
are horizontally displaced with respect to each other and that, in operating 
together, they have to pop anomalous images into relief.3¢! By contrast, the 
fleeting three-dimensional field of the stereoscope depends on the quality of 
the instrument itself, and it is a device that effortlessly confirms our optical 
peculiarities. Yet each secretly works to counteract the ocular evidence that 
the entire visual display is artificially confined to a flat surface without depth. 
The skin of the world amazingly just seems to exfoliate, journeying forward 
and upward to meet the gaze of the viewer. 

As European culture entered the Napoleonic era—with its explosion of 
conquests and need to incorporate masses of vanquished people of varying 
national identities362— the panorama was an attempt to answer the question, 
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What format can embrace such a swarming multiplicity? Judging from count- 
less handbills, the response was, huge, industrial, lucid. Rejecting the hot- 
house artifice of early-nineteenth-century melodrama, the panorama instead 
took for its model protracted expedition accounts and the open-ended inci- 
dents explorers reported encountering along the way. Its landscape repertory 
was rooted in the subjugation of vast spaces: blank deserts, frozen wastes, 
teeming cities, the rotting fields of global warfare. These hyperviews of 
grandeur and desolation pointed toward a vast stage beyond the confines of 
the theater. The always-escaping actuality of Hindustan, Gibraltar, Cairo, 
Jerusalem, Algiers, and Moscow or, closer to home, Paris, Rome, London, 
and Waterloo was assimilable only through ocular voyages (see figs. 120, 
121). Lord Byron, the notorious composer of “Eastern tales” and “Oriental 
scenes,” summed up this quest after visual effects when, in September 1813, he 
wrote to his future wife Annabella Milbanke: “The great object of life is 
Sensation —to feel that we exist—even though in pain—it is this ‘craving 
void’ which drives us to Gaming —to Battle—to Travel—to intemperate but 
keenly felt pursuits of every description whose principal attraction is the agi- 
tation inseparable from their accomplishment.”363 

Whether encountered as a fairground attraction, peddler’s novelty, or 
home appliance, the dark box with a small viewing hole known as the peep- 
show, mondo nuovo, or Guckkasten promised access to the luminous and 
fantastical interior of things (see figs. 130-32). The panorama, by contrast, 
was optical instrumentation without the thaumaturgy, more akin to the 
barometer, the hygrometer, or the thermometer. A reassuring, even boring, 
recurrence characterized its vertigo-inducing roll, whether its dimensions were 
grand or scaled to the gesture of an adult’s pulling hand or a child’s exploring 
fingers. The sheer material quantity of hundreds or thousands of meters of 
information-mural guaranteed that certain images were destined to come 
around again and again. 

It may come as a surprise, then, that the Wachowski brothers’ thrilling 
cyberpunk hit The Matrix (1999) is related to this earlier medium not only 
because design concepts are maintained visually throughout the movie by an 
illusionistic fusion of two- with three-dimensionality but also because each 
shot contributes to a panorama of surreal special effects. There is no begin- 
ning, no end, no visual respite in this claustrophobic universe where actor 
organically merges with fabrication. Fears about an intrusive culture of sur- 
veillance — monitoring systems relentlessly watching streets, businesses, class- 
rooms, and homes — have led to a more general insecurity about electronically 
invadable space. In this fantasy film, Neo, a software techie by day and an 
obsessive computer hacker by night, lives in a nondescript futuristic city 
awaiting an oracular signal. Morpheus, a Messiah-like figure, reveals the 
matrix to him, a wraparound electronic reality beyond reality controlling all 
human life. 

The mind-boggling cartwheels performed in this global dreamscape are 
the product of Bullet Time. Capturing a fighter leaping into the air to kick his 
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opponent required dynamic camera movement around stopped events that 
approached twelve thousand frames per second. Inspired by comic books and 
the Japanese style of anime full-cel animation, the directors mounted an array 
of conventional cameras to take still photographs that were then scanned into 
a computer using a laser-guided tracking system to create a strip. Characters 
flowed smoothly from one pose to another in transitions that were so tight the 
audience remained baffled about what was real or unreal. Incredibly, it looked 
as if you were immersed in the technology of the set “because it is the set that 
was used to make it [the film].”364 

The framed diorama was everything that the monumental panorama was 
not: a conspicuously mixed genre, both dramatic and fanciful, changeable, 
and, above all, intimate. The synthetic world of the diorama came together 
for a moment only to disintegrate when the lighting changed or the viewer 
was turned away. Like the literary masque, it offered a medley of high and 
low, Arcadian pastoral and gloomy Gothicism. Its wide appeal owed to such 
visual license, the delightful confusion of hierarchies in sedentary and parti- 
tioned shows.365 Not coincidentally, the diorama’s boxing of a modulated 
glow emerged at the same time as the brilliant calcium light invented in the 
1820s by Lieutenant Thomas Drummond of the Royal Engineers. Its merciless 
glare, the consequence of heating a ball or cylinder of lime to a high tempera- 
ture, was focused and projected using mirrors and lenses.366 There was noth- 
ing subtle or auratic about limelight. Its fierce green glow, in contrast to the 
diorama’s translucent chromatic effects, irradiated Victorian theaters until 
the advent of the incandescent electric lightbulb in the 1880s. 

The diorama individualizd and tailored mass media to a degree not 
dreamed of by the entrepreneurs of the decentralized panorama. This con- 
templative type of urban entertainment first appeared in Paris in 1822, but 
the concept goes back at least to the late eighteenth century. Philip James 
de Loutherbourg, the Alsatian artist who from 1773 to 1785 served as 
set designer for the actor-manager David Garrick at Drury Lane Theater in 
London, ingeniously married dramatic painting and miniature theater in his 
immensely successful Eidophusikon. The complicated machinery with which 
he mounted productions, at his home as early as 1781, involved the use of oil 
lamps, dramatic lighting effects, and moving backlit transparencies.367 Land- 
scapes, conceived as contrasting and tonal color relations, metamorphosed 
before the viewers’ eyes, melting into the different times of day.368 

The diorama’s structural tendency to turn attention inward must have had 
special appeal for the distracted glitterati of the Bourbon restoration. Weary 
viewers — overstimulated by bewildering art at the annual Salon, dizzying 
waltz or mazurka concerts, masked balls at the Paris Opéra, and diversionary 
fetes thrown by newly minted barons, rival ministers, and court functionar- 
ies369 — sought relief in entertaining sequestration. The diorama’s spectators 
experienced disjointed visual fragments not unlike the readers of a new kind 
of travel narrative. Impressionistic notebooks, diaries, or letters recounting a 
journey similarly refused to tell all. The incomplete sketch (esquisse) favored 
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by François-René, vicomte de Chateaubriand, and subsequently by Gustave 
Flaubert, Eugène Fromentin, and the brothers Edmond and Jules de Goncourt370 
parallels the triumph of this disconnecting medium. Victorian literature, too, 
sheds light on the links between transportation and technology. It makes 
explicit the growing ties between urban overcrowding and the mechanized 
flight to solitude.37! 

The theatrical effects designer Louis Daguerre—who would soon be 
involved in inventing photography —and the architecture painter Charles- 
Marie Bouton invented the “through-see” (dia + horama). They would 
execute an enormous “chemical painting” on linen in a combination of 
translucent and opaque pigments. This would be installed in a diorama build- 
ing and, according to the effect intended, lit with transmitted or reflected light 
from behind, above, or in front with the focus, intensity, and even color con- 
trolled by screens or shutters (see figs. 123, 124). Initially paint was applied to 
only one side of the linen, but they eventually obtained even more spectacular 
effects by painting on both sides and, a further refinement, hanging a second, 
atmosphere-laden cloth behind the first. John Heaviside Clark’s portable toy, 
the box diorama, with its two screens that undergo magical transformations 
as a result of sophisticated changes in illumination, captures the effect well 
(see fig. 125). Like the stationary panorama, the diorama was at first housed 
in a custom-built rotunda and, beginning in the late 1820s, on the premises 
of a multistory bazaar.372 Instead of a Cinemascopic continuum, each picture 
occupied about a quarter of the circular building’s or space’s walls. Two pic- 
tures were exhibited at a time, but sequentially. The single-sided scenes were 
changed every seven months, but the double-sided images remained much 
longer, probably because of the technical difficulty of engineering the dra- 
matic lighting shifts. Hermetically enclosed in the dark auditorium, spectators 
were turned after ten to fifteen minutes from the first scene to the second. The 
platform on which the audience was seated rotated from below so that view- 
ers, quite literally, were manipulated by unseen machinery. 

Not only did the apparatus surreptitiously create the spectacle, it enveloped 
the user in a closed optical system where one could be refreshingly alone in 
spite of being surrounded by a multitude. The darkened room ensured that vis- 
itors screened out all sights except the specific image on display. Up to a point, 
this romantic black chamber resembled the baroque optical box equipped 
with an engraving at the focal point opposite the aperture. Where it differed 
was in the obliteration of any references to an outside world through the con- 
cealed manufacture of an immersive environment that mobilized puppetlike 
viewers. Since the “effects” of light constituted the real subject matter of the 
diorama’s night and day scenarios, the decomposition and recomposition of a 
beam required considerable virtuosity on the part of the stagehands.373 

The booming diorama industry was a spin-off from the moving pano- 
rama—a long canvas strewn with a succession of scenes that passed before 
the audience by being spooled from one vertical roller to another. Hermann 
Broch’s novel Pasenow, oder, Die Romantik, 1888 (1931) describes a curious 
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shop on the Leipzigerplatz in Berlin. An opaque glass screen plastered with 
posters and tantalizingly inscribed with the word “India” was stationed in the 
window, preventing the stroller from peering inside. On entering the well-lit, 
cozily heated interior, the visitor encountered an elderly lady selling admis- 
sion tickets to the store’s real attraction, the Kaiserpanorama. This machine 
ensemble was a hybrid, it turned out, of the peepshow, the moving pano- 
rama, and the diorama arcade —the latter being a boxlike building whose 
transparent attractions were viewed through portholes fitted with achro- 
matic magnifying lenses inserted into a metal housing and focused at a set 
distance. 

Established around 1880 by August Fuhrmann, the Kaiserpanorama was 
transformed into a world panorama in 1920 and finally liquidated in 1939. 
During its long run, this photographic mass medium and its variants (Königs- 
Panorama, Panorama International, Diorama Imperial, Panorama Mondial, 
Photoplastikon) accumulated a picture archive of some fifty thousand hand- 
colored stereoscopic glass slides arranged in a thousand series. Broch’s story 
records the mechanism’s early days, when the structure accommodated twenty- 
five viewers and exhibited a cycle of fifty views by gaslight. A faint scraping of 
chairs behind the black curtains cordoning off one end of the room was the 
signal for the waiting client to enter. All was darkness within. 


The attendant takes you gently by the hand and leads you carefully to a seat, a 
round seat without arms, that is waiting for you. In front of you are two bright eyes 
that look at you somewhat uncannily from a black screen, and under these eyes is a 
mouth, a hard rectangle softened by the dull light that fills it. Gradually you realize 
that you are set before a polygonal construction resembling a temple, and that the 
screen in front of which you are sitting is a part of it; you observe, too, that to the 
right and left of you sits a worshipper who has applied his eyes to the eyes in the 
screen before him, and you do the same, after taking a look at the rectangle of light 
and noting that it says, “Government House in Calcutta.” But as soon as you peer 
into the open eye, Government House vanishes to the tinkle of a sweet bell and with 
a mechanical rattle; you can still see it sliding away while another view comes slid- 
ing after it, so that you feel almost cheated; but another bell tinkles, the view gives 
itself a shake, as if to set itself off to the best advantage, and comes to rest. You see 
palm trees and a well-kept path: in the background, where it is shaded, a man in a 
light suit is sitting on a seat; a fountain throws a congealed, whiplike jet of spray 
into the air, but you are not content until a glance at the softly lit rectangle informs 
you: “View in the Royal Park, Calcutta.” Then comes another tinkle, a sliding past 
of palms, seats, buildings, masts, a quiver into place, a tinkle of the bell, and in 


bright sunlight: “View of the Harbour, Bombay.”374 


And so one photojournalistic surprise blends into another in this magical 
space. Enclosed in a polished brown box, a colored volume of air stretches 
intangibly between the peephole and the faraway picture. Scenes transform 
themselves from golden sunlight to soft moonlight, from a luscious red-lipped 
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Ceylonese woman arrayed in all the colors of the Orient to an elephant- 
hunting expedition riding across blinding white sands. One after another, 
exotic landscapes advance of their own accord and then vanish with the tinkle 
of a bell. 

Dioramas continue to lead a mummified existence in the great and gloomy 
halls of present-day museums of natural history, where they sweep fading, 
vanishing, and extinct phenomena together. Once again, the desire to collect, 
classify, and possess meet in the arrested instant. Glass showcases display 
luminous simulated habitats—composed of fabricated or preserved elements 
(plants, rocks, water) and taxidermied or modeled fauna frozen in a moment 
of time. These synthetic vignettes also live on in the work of contempo- 
rary artists. At the Contemporary Arts Museum in Houston in 1997, Alexis 
Rockman displayed a series of dioramas made of found objects, taxidermied 
specimens, and computer-generated prints deposited in inches of resin. His 
inspired bestiaries frozen in plastic time meditate on the ironies of species 
extinction and shrinking global biodiversity.375 

Paradoxically, the embalmed displays in the modern museum offer a 
window onto the natural world bereft of the animation that the original dio- 
rama worked so assiduously to create. But it is the diorama’s relationship to 
current technology that, in the end, proves most riveting. Its illusory “non- 
things”376 (today we call them impossible-to-hold electronic information) 
have invaded all ecologies, driving out robust objects. If the duplicative reality 
of the expansive panorama logically leads to the endless hard copies of the 
Xerox machine,37” then the convincing three-dimensionality of the appari- 
tional diorama is prophetic of the bioadaptive cyberworlds experienced by 
each user sitting alone before a responsive screen. 


HOME APPLIANCES 
Pleasure technologies are shaping an environment very different from the 
survival-driven one of our ancestors.378 Repeated predictions of television’s 
imminent demise notwithstanding, we remain endlessly attracted to its color- 
ful shimmy. The mutable face of this most basic of all appliances glitters in 
department stores, supermarkets, airport lounges, restaurants, day-care cen- 
ters, libraries, elevators, and, of course, living rooms, bedrooms, bathrooms. 
More indispensable to large portions of humankind than the gleaming refrig- 
erator or chrome toaster oven, this shiny box, too, is a necessity needing to be 
filled with variable content. As a pint-size version of IMAXes, multiplexes, 
megaplexes, and gigaplexes, this descendant of early modern portable theaters 
occupies a special niche in the over-screened marketplace of fun. Despite the 
glut of single and, increasingly, combined or universal media systems spawned 
by global “entertainmentization,”379 television continues to compete for a 
share of the consumer’s insatiable appetite for lustrous graphics. 

Wallace Shawn analyzed the dazed condition of contemporary society in 
his play The Designated Mourner (1996). Jack, the protagonist, is drawn 
toward “a familiar framed screen which held inside it colors, songs, charac- 
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ters, drunkenness, love — beauty — And the faces that waited inside that blank 
face pulled me toward them, pulled my hand toward the knob to turn on the 
screen, and then toward my lamp to turn out the light.”38° Our burgeoning 
hypermedia are no longer so reassuringly distinctive. Vanguard technologies 
are, in fact, recycling accumulating old media but accessing or using them in 
new ways.38! Television screens, computer monitors, neon, video, sound, ani- 
mation, and films are converging into a neo-baroque sync-format based on 
perfectly coexisting contrary structures rather than on entropy.38? Interactive 
hypertext stories, augmented by photographs, video, animation, and snippets 
of computer games, are typical of this vortex of colorful electronic graphics. 
Indoor and outdoor attractions are merging as well. From the pulsing skylines 
of our Dionysian cities to our chthonic cybercafés, the world is ablaze with 
mixed moving-image installations that operate somewhere in between the 
highway, the recreation room, and the virtual reality cave. Is it still possible to 
imagine compelling home entertainment prior to this mesmerization by tube, 
Webcam, telematics, and a heavily accessorized dashboard of button-lined 
“windows”? 

Perhaps, for the concept of “hard fun” remains widely present in preado- 
lescent thinking.383 Games of make-believe provide opportunities for risk tak- 
ing, pattern making, puzzle solving, as well as offering powerful models for 
the child’s future self.384 George Sand’s admiring account, dating to 1876, of 
her son’s marionette theater at Nohant tells how Maurice painted, “machi- 
nated,” sculpted, lit, and composed the ensemble by himself. While she inter- 
preted this focused energy as noble evidence that a single artist could produce 
an entire spectacle, she also remarked that the artful “master of the game” 
staged a simple family amusement.385 The French novelist perceived only 
modesty, naiveté, and fantasy in these simultaneously particular and universal 
domestic delights, so unlike fatiguing, haranguing, and emotionally over- 
wrought public diversions. 

Sand’s keen observations correlate to recent investigations that have shown 
how much creativity depends on reflection, small-group intimacy, and 
the imagination’s extendibility. This research has led to a nondualistic view 
of thought as simultaneously embodied and interactive, flexible and open- 
ended, related to our own and other people’s interests. The essence of things 
has likewise been transformed. Objects, too, are not eternally fixed within 
their utilitarian or commodity function but, like the dynamic consciousness 
itself, are seen to be metamorphic and performative.386 By experimenting with 
world building, game players create shareable patterns allowing them to rede- 
fine objects while they are still in process. Play is the experience of a form- 
giving rule system continually set in motion by human choices and actions.38” 

The suggestive betweenness of games — whether played on the beige box 
of the personal computer or on one of those small silvery peer life-support 
units such as the customized iPhone and ePhone—harks back to the associa- 
tional Wunderschrank. This dramatically partitioned cabinet invited viewers, 
physically and symbolically, to activate its contents according to their own 
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desires. Similarly, small home entertainments are intimate machines. They 
personalize aspects of mass media — whether full-blown theater or television — 
by inviting players to wander around in them until a relationship pops up 
or a bridging context presents itself. Labyrinthine game boards, inlaid map 
puzzles, chaotic shadow boxes, modifiable peepscopes, and layered magic sets 
also challenge hierarchies and boundaries. Long before the Fluxus movement 
of the 1960s, such inconsequential and ephemeral domestic “intermedia” 
constructions offered an alternative to the linear museum presentation of 
isolated aesthetic objects segregated by genre, marshaled in chronological 
order, and grouped by nationality. These unpretentious art-amusements 
engage the viewer’s fantasy in a collaboration with the designer to perform 
the work afresh. Like Fluxus, they encourage “doing many small things in 
many small ways.”388 

The combination of rule-based logic with the errant hunt after private 
meaning is now familiar because of worldwide multiuser computer games, the 
unpredictability of Internet browsing, and networked database aesthetics. But 
the connection of such futuristic systems to media from yesteryear that organ- 
ically united structure to improvisation has been erased. The English author 
G.K. Chesterton, in his perceptive essays, frequently invoked the diminutive 
paper stages that enchanted parents and their offspring throughout the nine- 
teenth and early twentieth centuries. It was a sad commentary on adults, he 
observed, that the only reason they did not play with toys was that it required 
more love, time, and care than their professional occupations. Such “tremen- 
dous trifles” demonstrated that art was a symbol system more important than 
reality to its players. According to Chesterton, Robert Louis Stevenson was 
one of the few novelists capable of conveying the seriousness of pleasure. The 
man who dreamed up Treasure Island had the rare ability to bring out the 
“obscure delights” of childhood while, at the same time, interpreting these 
precious enjoyments for grown-ups. This aesthetic capacity to open up a 
chink between worlds that would otherwise remain sealed to one another was 
compared to an audience peering at the “whole thing through a window,” just 
as would spectators watching a performance of one of the juvenile dramas 
printed by Skelt’s and a hundred other publishers of model cardboard theaters 
in Victorian England. 

Stevenson’s escapist writing “set out forthwith to fill up the too plain out- 
lines of the old juvenile drama with the colours of carefully selected and dis- 
criminating art.”389 Taking refuge in “Skeltery” was easy. 


Has not everyone noticed how sweet and startling any landscape looks when seen 
through an arch? This strong, square shape, this shutting off of everything else, is 
not only an assistance to beauty; it is the essential of beauty. The most beautiful 
part of every picture is the frame. This is especially true of the toy theater, that by 
reducing the scale of events it can introduce much larger events. Because it is small 
it could easily represent the Day of Judgment. Exactly in so far as it is limited, so far 
it could play easily with falling cities or with falling stars.39 
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In England the encyclopedic pastime known as the toy theater or juvenile 
drama originated in about 1810 as a kind of theatrical souvenir. Although the 
miniature theater differed in detail in each country —England, Germany, 
Austria, France, and Denmark all developed toy theater traditions of their 
own—the basic idea was the same. Characters and scenery for popular plays 
or operas were printed on paper, colored by hand, and sold to children — usu- 
ally boys—who glued them onto pasteboard, then snipped them out. The 
plays were acted in drawing rooms on a reduced stage before the assembled 
household, including the servants.3%! Printsellers, such as William West in 
London, the firms of Oehmigke und Riemschneider in Neuruppin (near 
Berlin), Trentsensky in Vienna, and Pellerin in Epinal (in Lorraine, France), 
vied with one another in manufacturing these little readymades. If the sheets 
were not tinted by those who bought them, then they were hand-colored by 
the same temporary female laborers who took on whatever work was sea- 
sonably available. There was quite a cottage industry of skilled stainers of 
transparencies, prickers of backlit prints, and makers of fans, matchboxes, 
and jams.392 

“A penny plain and two-pence coloured,” the sheets of characters and 
scenery for melodramas, pantomimes, and, in Germany, popular operas were 
destined to be cut up by children. But they also played a larger role in the 
leisurely domestic life of the middle class during the nineteenth century. Such 
sociopoetic kits were learning machines. It took many hours to prepare the 
characters, erect the sets, and learn the parts printed in the accompanying 
booklets. Moreover, unlike the processing of viewers going on in much of the 
contemporary entertainment industry, these charming mass-produced items 
spurred invention. Their standardized yet incomplete scenic drops, flats, 
wings, and wooden stages behind prosceniums copied from London’s Drury 
Lane and Covent Garden theaters, the Grand Ducal Theater at Darmstadt, or 
La Fenice in Venice encouraged the exploration of “what if” situations. The 
play emerged as a collaboration between an operator—who is both director 
and participant—and an ensemble of paper-doll actors. These experimental 
playthings offered a radical vision of theater as process as well as product. 

The origins of such fragile domestic performances go back to the strenu- 
ous mixed theatrical diversions beginning to multiply at the beginning of 
the eighteenth century: the between-the-acts dances or harlequinades, and 
the acrobatics, juggling, farces, or pantomimes of the afterpieces.3%3 By the 
start of the nineteenth century — according to the author, librettist, and artist 
Prince Hoare—all had become “spectacle, and that something very like to 
ballet and pantomime is the favorite substitute for all the other entertain- 
ments of social intercourse. What else... are our nightly assemblies, our pri- 
vate parties, our at-homes, but spectacle, ballet, and pantomime? To appear, 
is the utmost that fashion requires among our innumerable acquaintances, 
unless, in the blameless gaiety of youth, we add, to dance.” 394 

Thomas Mann, in his novel Buddenbrooks (1902), puts Hoare’s percep- 
tions to work as powerful social commentary. At a key point in the narrative 
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describing the decline of a century-old, now-bankrupt Hamburg merchant 
family, the tubercular young heir receives the long-desired theatrical micro- 
cosm for Christmas. The beauty of this gift catches the boy’s interest, along 
with other agreeable illusions, because of the wonderful sense of freedom he 
experiences playing with these pastimes. 


Ah, here was the prompter’s box, a shell-shaped one, and a beautiful red and gold 
curtain rolled up and down behind it. The stage was set for the last act of Fidelio. 
The poor prisoners stood with folded hands. Don Pizarro, in enormous puffed 
sleeves, was striking a permanent and awesome attitude, and the minister, in black 
velvet, approached from behind with hasty strides, to turn all to happiness. It was 
just as in the theatre only almost more beautiful.... He ate some sweetmeats from 
his plate of marzipan, gingerbread, and other goodies ... and for the moment forgot 
everything else, to examine a penholder with a tiny glass bulb on it: when you held 


this up to your eye, you saw, like magic, a broad Swiss landscape.395 


The “illuminated varnished and cut-out” perspective theaters — sanctioned 
by imperial privilege — produced throughout the eighteenth century by the 
Augsburg publishing house of Martin Engelbrecht were close in style to the 
transformable toy stage evoked by Thomas Mann.3% A perspective theater 
comprised six or seven hand-colored engravings (Kulissenbilder) that might 
be arranged in horizontal or vertical wooden boxes (Guckkasten), slotted 
into viewing stands, or connected by concertina-like paper hinges (see figs. 
127-32). Drilled in the front of the wooden containers was a large hole 
that was fitted, in many instances, with a lens to enhance the illusion of 
depth. In the vertical portal-in-a-box, a mirror tilted at a forty-five-degree 
angle and stationed behind the magnifying glass not only allowed the scene 
to be viewed but also augmented the perception of three-dimensionality (see 
fig. 130).397 

Perspective theaters came in various standardized formats and appealed 
particularly to well-to-do members of society wanting to project themselves 
into fashionable tourist spots without the wear and tear of strenuous explo- 
ration. Once assembled, a perspective theater enabled viewers to optically 
scrutinize Saint Mark’s Square in Venice or navigate the harbor in Amsterdam 
or stroll the gardens of Versailles. She could attend virtual fireworks, partici- 
pate in activities associated with the four seasons, roam the interiors of multi- 
aisled churches and opulent playhouses (see fig. 127), engage in ancient 
battles, and relive modern catastrophes such as the Lisbon earthquake (see 
fig. 129). These glistening paper constructions encapsulated fragments of 
a vanishing European civility, like insects entombed in a pool of amber. Con- 
stituting a veritable doll’s house of domestic and vernacular life, such magical 
representations-in-depth allowed the beholder to peek inside a kitchen, a col- 
lection of curiosities, a mine, a pharmacy, a bookbinder’s or printmaker’s 
shop (see fig. 128). Typically, a cast of cardboard characters was distributed 
behind one another along and across the wings. 
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Curiously, the effect of this theater-in-layers was double. It seemed as if the 
viewer was in the presence of a preserved shard from a lost world. But it also 
felt as if she was being drawn down sparkling vistas that led to novel views. 
This dual sensation derived, in part, from the light entering either mysteri- 
ously from above or stealthily from the back, through frosted glass or translu- 
cent paper. A flamboyant proscenium arch alerted the onlooker that she was 
about to navigate the realms of fantasy —at least until her gaze was arrested 
by the back wall. 

An atmosphere of secrets surrounds intimate technologies designed to 
be seen by one person at a time—whether microscope, perspective theater, 
peepshow, or computer monitor. Samuel van Hoogstraten’s Perspective Box 
of a Dutch Interior (see fig. 76) is not a child’s toy but an adult’s spectacle- 
game. This enigmatic pentagonal cabinet punctured by a hole in its one 
door repeatedly entices the solitary beholder to stray disembodiedly inside 
a trompe l’oeil maze. Ideally, the puzzling ambiguities of the skewed genre 
scene miraculously clarify, when viewed through the peephole, into a lofty 
hallway flanked by a pair of grand columns, paved with a black-and-white 
checkerboard floor, and furnished with a table bearing a sumptuous still 
life of oysters, silver plates, a glinting rummer of wine, and an about-to- 
pounce cat. 

This Dutch perspective box (perspectief kas) is one of six surviving 
examples of such seductive seventeenth-century holdalls. Paradoxically, these 
empty containers hold nothing but a distorted representation, anamorphically 
projected and painted over the discontinuous walls of the interior.398 They 
differ, then, from the delicate mechanism of the later Engelbrecht theaters, 
which required a player to fuse his fingers with manipulatable sheets of 
scenery. The Dutch perspective box does not deal with real space or palpable 
things at all. When glimpsed through the eyehole, complex internal deco- 
rations visually detach themselves from the distinctive geometry of their 
material surroundings, as the chest’s cryptic and vortical lining is meta- 
morphosed into illusions of lucid, life-size, free-standing architecture. In 
accordance with Baroque perspectivism,39? only the observer’s particular 
point-of-view is able to create coherence out of a disintegrated optical mis- 
cellany. For Reformation and Counter-Reformation thinkers, the confused 
sights of this world always had to be converted. Only by the technological 
righting of a conspicuously wrong view could the undistorted likeness of 
divinely created forms be captured. 

Since the playfield of the perspective box is a void surrounded by apparent 
chromatic chaos, it differs from those fairground peepshows stocked with 
wax models or other rare objects that first appeared in sixteenth-century 
Germany and Italy. During the later seventeenth and eighteenth centuries, 
these theatrical machines for the curious eye not only dotted the marketplaces 
of Europe but also invaded parlors as gadget-furniture. Outdoors, these 
event-filled devices were fitted with one or more lenses whose apertures were 
located at different heights, so that children and adults could peep at the same 
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time. Often the scenery was attached to pullcords, allowing the exhibitor to 
show a parade of sights. For the indoor trade, dissolving views for portable 
dioramas and, later, the polyorama panoptique were peddled by unemployed 
soldiers and handicapped veterans.*° These single sheets were capable of pro- 
ducing dual effects. When the operator opened a door on the top of the poly- 
orama panoptique, for example, light fell into the dark box, making the scene 
viewable by day and also capturing its even brightness. When the door was 
closed, illumination entered from the back, passing through the often elabo- 
rately doctored image, to create the glittering effect of night. The views that 
formerly only the traveler would see could now be transmitted second-hand, 
through compact appliances displaying tinted prints of distant cities and 
transparent landscapes. A universe of information thus widened the horizons 
of the stay-at-home. 

Victorian toy stages, Engelbrecht theaters, perspective boxes, peepshows, 
and dissolving views not only educated their users about how to make sense 
of objects found in various environments but also revealed how self-coherence 
emerged in the activation of such devices. The reflective toy-as-instrument is a 
perceptual and cognitive focusing tool. It performs self-collection, organizing 
a dispersed environment for the onlooker’s contemplation. Discontinuities, 
both external and internal, are gathered together during moments of atten- 
tion. Such serious playthings, then, helped reintegrate a fraying consciousness, 
always in danger of unraveling before multiple attractions. 

In “Morale du joujou” (1853), Charles Baudelaire fondly recalled his boy- 
hood visits to Madame Panckoucke’s encyclopedic toy shop in Paris. He 
remembered how he had eagerly unlocked the door to a wondrous chamber 
in a “very tranquil residence.” In this thicket of fairy-tale marvels, it was 
impossible to see the ceiling, floor, or walls, so studded were the surfaces with 
every imaginable kind of game, plaything, bauble, and trinket. Large toy 
stores, which he haunted as an adult, stimulated memories of that first exhila- 
rating encounter with an artful enclosure encompassing all of existence and 
re-presenting it in miniature. The French poet and critic drew an instru- 
mental analogy between the compressive black box (chambre noire) of the 
child’s small brain—in which playthings become actors in the larger drama 
of life—and the phantasmagoric images suspended inside an optical box, 
which always appear more colorful, fresher, and shinier than the correspon- 
ding reality.40! 

Chesterton, in a wide-ranging essay on the nature of make-believe, remi- 
nisced about the fanciful pantomimes held at the Drury Lane and Sadler’s 
Wells theaters that he had watched as a boy. He reminded his readers that 
wonder “combined with the complete serenity of the conscience in the accept- 
ance of such wonders” is the beginning of all “sane art criticism.” Like 
the exhilarating denizens of Baudelaire’s magical toy shop, the pokers and 
sausages composing these knockabout farces belonged to the mystic realm of 
fantasy. 


108 


Revealing Technologies / Magical Domains 


Though the scene might superficially seem completely constructed out of objects 
made as much as possible prosaic, I had an instant inward certainty that they were 
all poetic. The sky above those staggering chimneys was not the sky above the chim- 
neys in the street outside; its stars would have been strange stars; for I had looked 
round another corner of the cosmos. To wander in the streets of that strange town 
would have been as unearthly an experience as to wander in the Blue Forest round 
Bluebeard’s Sapphire Palace, or along the Golden Orange-Groves in the gardens of 
Prester John. I knew then, exactly as I know now, that there is something mysteri- 
ous and perhaps more than mortal about the power and call of Imagination.42 


The beauty of toys, like that of art, is that they cut things down, not expand 
them. The “philosophy of toy theatres” is based on “the fact that art consists 
of limitation; the fact that art is limitation.”493 


COSMOS IN A PALM 

The “Bisara of Pooree,” Kipling tells his readers, was a troubling object even 
though it made its possessor’s greatest love-wish come true. Stealthily trans- 
ported down the ages, it passed from hand to hand traveling across India until 
it landed —impossible to say how —in Assistant Commissioner Cherton’s col- 
lection of curiosities. “In shape it is a tiny square box of silver, studded out- 
side with eight small balas-rubies. Inside the box, which opens with a spring, 
is a little eyeless fish, carved from some sort of dark, shiny nut and wrapped in 
a shred of faded gold cloth.” Better to dangle a live king cobra from your fin- 
gers than to touch this magical charm, the author warned.404 

Mysterious, rare, beautiful, uncontrollable—the Bisara could be an har- 
binger of our wonder-working technology, alternately rendering us ecstatic or 
miserable. This ingenious mechanism is hedged by paradox. It must be stolen, 
otherwise its virtue dissipates. If it is given as a present or purchased or found, 
havoc is unleashed against its owner. There is a moral here, I think. The user 
must want this powerful device passionately enough to assume the respon- 
sibility and the consequences of having seized it. Theft, like Prometheus’s 
audacious snatching of fire from the gods, implies knowing precisely what 
is wanted. Unlike gift giving or passive acquisition, this bold and dangerous 
action resists reality by artificially transforming it. The prize is power, free- 
dom, superhuman knowledge to serve human ends, not just an alluring 
bauble. 

Apparatuses, media, and technologies all share the Bisara’s property of 
standing between the self and the universe. Like divination rites, such sensory- 
enhancing devices expose the future or the past to the present. The revelations 
coming from this instrumentalized domain both save and do not save our 
coherency. Knowledgeably handled, mechanisms bring lucidity to ambiguous 
aspects of the world. Manipulated in esoteric rituals, they become hidden 
filters, theurgical objects with no apparent limits secretly controlled by par- 
ticular groups. The double-edged sword of technology can be a connective 
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interface between microcosm and macrocosm, but it glints with illusion. 
Smart tools brighten a shadowy corner of existence, but they also impart a 
deceptive limpidity to immersive systems. Simultaneously limited and exhaus- 
tive, optical instruments underscore the fragility of the embodied observer 
and expose the historical tensions between illumination and epiphany. 

According to the New Testament, the revelation of things “which must 
shortly come to pass” (Rev. 1:1) begins during the Rapture or blissful flight to 
paradise. Soaring into heaven on the wings of vision is an enduring feature of 
epiphanic technology. Much of the posthuman rhetoric surrounding elec- 
tronic media and its potential for making touchless contact with enigmatic 
others405 is colored by this salvationist imagery. Our current faith in the 
beyondness and freedom of “cybersomething”4° is familiar from the strange 
obscurantism of early mystery cults. James Turrell’s Catso Blue (see fig. 144) 
elevates the beholder into an electronic empyrean by swirling the gaze inside a 
floating volume of colored air. Its ultraviolet rays — in contrast to the rainbow 
divisions of sunlight refracted by Newton’s prism — belong to an invisible 
band of the spectrum. The artist’s emanation-like gallery installation is an 
early fragment of the massive, still-unfinished Roden Crater Project located 
at the edge of Arizona’s Painted Desert that Turrell has worked on for more 
than a quarter of a century. Unlike the metered materiality of the nineteenth- 
century panorama, this sublime natural observatory makes use of a circular 
aperture to open a path to the sun and moon. Turrell’s burst of cerulean 
space, intersecting immanence with transcendence, similarly offers nothing 
to latch onto.4°7 Quantum physics’ light without mass fuses with alchemy’s 
quintessence. 

The melting sensation of being resurrected out of mundane existence and 
projected into an Edenic “new space” has long infused the Second-Coming 
rhetoric surrounding “spiritual” devices, old or new.4°8 Given the age-old 
promise of assisted exaltation, it is not surprising that the human-machine 
interface stretches back to the sorcerer’s mirror, Alexandrian automata, the 
“input-box” of the Wunderschrank, the lenses of a telescope or microscope, 
the scrolling mechanism of the panorama, and the individualized menus of 
the diorama. The desktop processor’s collection of overlapping windows and 
iconic taskbars is an extension of this ancient world of mediating and trans- 
porting apparatus that takes us directly to another reality by clicking on a rel- 
evant link. 

Focusing, magnifying, and compressing instruments were physically lay- 
ered over the messiness of empirical reality in the past. Today’s elaborate 
computer interfaces, however, only metaphorically ride “on top of” raw func- 
tions. Macintosh’s recent overthrow of the desktop in its OS X operating sys- 
tem and Aqua interface acknowledges that the analogy to a piece of office 
furniture is inappropriate in cyberspace. Mac’s “Dock” does not resemble a 
waterfront pier. Rather, it captures the transparent slipperiness of shifting 
electronic skins that allow users to increasingly personalize applications.49 
A new kind of drama, arising from the remote orchestration of the user’s 
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actions, results from this engineered joining of concealed electronic circuits 
with exposed flesh.4! Since the fundamental structure of data is planar, not 
volumetric — arising from the calculation of thousands of 1s and Os rushing 
by at millions of bytes per second—its mathematical space tends toward a 
fluid continuum that makes no distinction between inside and outside, artifi- 
cial agent and biological being. 

But it is not just rapid developments in the technology of computer-based 
media and their instantaneous commercialization that is driving our present 
obsession with fusion, condensation, implosion. Like the emergence of a 
“photo desire”4!! — attested to by the sheer numbers of people who, around 
1800, wanted to fix the camera obscura’s fleeting impressions —the frenzied 
yearning to remove the demarcation between organism and device dates to 
the end of the second and the beginning of our third millennium. At Eleusis, 
the passion had been to bond spirit with spirits through priestly intercession. 
During the Enlightenment, the drive was to resurrect the shadowy past 
through piercing instrumentation. In Daguerre’s and William Fox Talbot’s 
era, the urge was to mechanically capture nature in a snapshot. Now, it has 
become a need for direct interfaces with the body. The Web’s reformatting of 
experience into e-everything is a fulfillment of the paradox that one can have 
a fully mediated immediacy. 

The merger model rules in neural network research, genetic engineering, 
telerobotic surgery, and distance learning. There is a growing repertoire of 
chip-assisted techniques encouraging us to deeply interact with digitized ver- 
sions of the world.4!2 Virtual reality launches the goggled and gloved user into 
a sort of digital hereafter. Telepresence exalts our fallible senses by seamlessly 
wedding them to a remote control.*!3 Ubiquitous computing augments mate- 
rial objects by suffusing them with artificial agents. David Cronenberg’s dis- 
turbing film eXistenz (1999)—about “porting” into the reactive surround- 
world of computer games—conjures up the sinister aspects of synthetic- 
organic life, of a seductive biocybernetic ambient that is so blended with the 
player’s central nervous system that it is impossible to distinguish the two. 
With the launch of “persistant” on-line worlds maintained in massively multi- 
player computer games such as EverQuest and Majestic, role-playing fantasy 
is bleeding into everyday life.414 

Inventors of digital devices appear to believe in one fusive reality where 
there is no nature, no artifice, only endlessly tinkerable bits and lightning 
speed. Yet if the layered universe is actually a “magma”‘!5—an interwoven 
organization composed of an indefinite number of corporeal, social, and cul- 
tural ensembles — then it could never be reduced to a single determinate struc- 
ture. In that case, the universe would resemble the semantic thickness and 
plasticity of an information wall or perhaps one of hypertext pioneer Robert 
Horn’s tightly integrated visual-verbal maps, which divide the terrain of a 
philosophical debate into many different fields, each one a colorful tangled 
web of divergent routes, paths, and cul-de-sacs.*16 Horn and other informa- 
tion designers in businesses and corporations are creating a new type of 
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kinetic art— the match of the digital active-murals or the high-resolution tiled 
displays lining today’s smart architecture—by intermixing diagrams, words, 
and graphics as discussions fly all around them.*!” This curiosity-cabinet 
presentation of complex information in real time covers the surfaces of a 
classroom or boardroom with an ever-expanding interlace. These spatiotem- 
poral drawings leave tangible traces of the concerted effort to fit contradic- 
tory regions of thought together. Such “argumentation maps” make visible 
distinct points of view and the dynamic processes by which they become 
threaded into a ramifying network of ideas. 

Vannevar Bush’s bridging question— posed in 1945 as he asked America’s 
scientists to turn their attention from building bombs to making information 
accessible — remains pertinent: “Of what lasting benefit has been man’s use of 
science and of the new instruments which his research brought into exis- 
tence?” How can we better review our “shady past” and use it to analyze our 
present problems?4!8 The answer, as Devices of Wonder has tried to display, 
lies in the relational process of visibly tying, not morphing, things together. 
We need an analogical concept of technology, one that restores awareness 
of the long and tangled lineage of apparatuses. As tools for transformation 
and revelation, visual technologies expand human consciousness, allowing 
people to see their material connections to larger ideas, forces, and move- 
ments. Instead of an apotheosis paradigm —in which the disembodied user is 
abruptly joined to the superior intelligence of a machine — the substance-filled 
gap implicit in the word media (from medius, “middle”) has to be recaptured. 
This is the lesson of legacy instruments for futuristic devices. 

As pioneering robobiologist Mark Tilden remarked, “without the world” 
his amazing new species of parallel-life creatures “wouldn’t do anything very 
interesting.”4!9 The Los Alamos scientist’s chaotically engineered wire-legged 
UniBug (fig. 20), sinuous Snakebot, unnerving six-foot-high space-invader 
Roswell, and graceful “eosapien” Stryder do not act like living ducks or flute- 
players, as Vaucanson’s automata had. They are quasi-biological entities 
responding to contradictory stimuli from their environment. Each autono- 
mous walking machine is an adaptable toy, supple tool, even a small thought, 
all rolled into one. Built according to BEAM principles (biology, electronics, 
aesthetics, mechanics),42° these inquisitive beasts and pacing’ androids utilize 
tiny transistors, batteries, tactile sensors, and, yes, analog chips. Tilden 
employs relatively simple, inexpensive microcore and biocore technology 
driven by solar energy. Many of the basic forms—such as the four-legged 
Shokbot or the eight-legged Spyder—are transferable or transformable, the 
beginnings of an artificial zoo. Watching the first steps of these charming 
explorers is like seeing the ingeniously animated statues inside a chamber of 
wonders suddenly decide to step down from their niches and roam the earth. 

Similarly, Tiffany Holmes’s metamorphic animation <a_maze@getty.edu> 
resists the seductive fiction of one-way all-engulfing digital environments. 
Her site-specific installation invites viewers to voyage electronically through 
a hyperdimensional montage of wondrous gadgets and lush vistas. But the 
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Fig. 20. UniBug 3.1 

Mark W. Tilden (British, b. 1961) 

1998, twenty transistors and fifty mechanical parts, 

7.6 x 20.3 x 30.5 cm (3 x 8 x 12 in.) 

Los Alamos, New Mexico, Los Alamos National Laboratory, 
Research Laboratory 
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longer visitors linger, the more they risk suddenly discovering themselves in 
the disorienting depths of the digital domain. Intercut with glimpses of the 
crisscrossing paths of Robert Irwin’s labyrinthine garden lying just outside the 
Getty Museum’s walls are shifting images transmitted from tiny spy cameras 
recording visitors approaching and interacting with objects on display else- 
where in the exhibition. Today’s virtual-reality software, like the nineteenth 
century’s immense illusionistic panoramas, generate visual displays that are 
imposed on other people. Such automated formats seem bent on removing 
viewers from their usual locales to absorb them into a mesmerizing technology. 
But Holmes’s splintering maze reminds us of the process: that the beholder is 
always mapped into the instrument and always leaves traces in the system. 

Was Marshall McLuhan right after all? In contrast to the digital, were the 
analog media of the past merely partial and fragmented?4?! Is their only mes- 
sage negative or one of loss? Older techniques and extinct forms of entertain- 
ment —think of the Victorian toy theater — are potent reminders that the 
organization of the cosmos lies in the practicing hand, not in a Pentium chip. 
The recent spate of handhelds, or the ultimate universal remote control, have 
a “joint kinship”422 with our body, forming a permanently partial identity 
with it. The epiphanic fantasy of snapping on an endless armamentarium of 
accessories so we can rise to the heights of the artificial is different from the 
more modest and incomplete extension of limbs by machines. Self-dilation4?3 
suggests that identity is not given once and for all. Subjectivity is creatively 
modifiable, reaching outward and inward, to other beings and to the mecha- 
nisms we continually fabricate. 

An explosion of small wireless computers, outfitted with clever peripherals 
and stow-away attachments, are pouring from Microsoft, Hewlett-Packard, 
and Research in Motion, among other companies. These multitasking rela- 
tives of 3Com’s endearing Palm personal digital assistant (PDA) are stunning 
adaptations of the hugely popular pocket-size computer that was the first to 
add an active-matrix color screen to a handheld device. The sensuous porta- 
bility of such personal data devices encourages interdependence, the collabo- 
ration between people and machines in the piloting of experience. More than 
just a diary or calendar, these miniature organizers analogically structure 
the chaos of our lives by interconnecting a maze of attachments. If the 
Wunderschrank was a metamorphic instrument whose compact structure and 
dazzling contents permutated with each unfolding, the Palm is a Transformer- 
type entity. Transformers are cyber-baroque transmutational toys: fold it one 
way and it is a menacing robot with laser rifles for arms and wheels for shoes; 
fold it another way and the robot becomes a sleek sports car; yet another fold 
and it turns into a suitcase. 

The plastic cases of wallet-size computers mutate, too, when additional 
equipment is clicked into their input/output connections. Just as the sleek 
cabinet of curiosities could mesh with a mirror, specimen case, exhibit tray, 
or game board, these lightweight devices can clip on a digital camera, voice 
recorder, pager, barcode reader, language translator, or game machine. When 


114 


Revealing Technologies / Magical Domains 


the personal organizer is clamped to a Global Positioning Satellite receiver, 
the exact position of its owner can be pinpointed. Other add-ons include a 
wireless modem and an antenna allowing the user to send and receive e-mail 
messages or insert more applications. But sprouting attachments not only 
signal an overtly mediated approach, they result in a fantastic hybrid. The 
helpful little mechanical aid becomes something of a monster. Piling on tech- 
nology ignores the body, obliterating fingers in a welter of tiny gadgetry. 

This paradox brings Kipling’s talisman of an eyeless fish to mind. Tech- 
nology, like art, needs insight. Its string of inventions may be powerful, aston- 
ishing, and difficult to surpass, but without human situatedness they lack 
context or direction. Even the most brilliantly engineered unit can never hope 
to be complete. Every peripheral conjures up the desire for another peripheral 
until the frame is overwhelmed by sprouting features, necessitating the inven- 
tion of a better box. Perhaps we should think of such mobile organizational 
tools —the most recent wave to crest upon the ocean of wondrous devices — 
not as totalizing products but as appealing cognitive implements. These par- 
tial extensions of our being are more than attractive apparatuses, just as the 
Wunderschrank exceeded multifunctional furniture. They embody a “meta- 
phorical patchwork.”424 A sort of practical performance art for everyman and 
everywoman, these little synthesizing packages allow people to see how their 
limited actions are connected to a wider environment and how personal 
order, even identity, is not arbitrary but rather emerges from what we do. 
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THE EYE, NATURAL AND ARTIFICIAL 


To demonstrate the functioning of the eye, wrote the French philosopher René 
Descartes in La dioptrique (1637), cut off the back of an eyeball removed 
from a man newly dead—one from a freshly killed ox or other large animal 
can be substituted — and hold an object before the pupil. An inverted and 
reversed image of the object will appear on a sheet of white paper or an 
eggshell placed behind the eyeball, where the retina was. This gruesome home 
experiment was designed to test Descartes’s hypothesis that the human eye 
is the organic equivalent of the mechanical device known as the camera 
obscura. Less compact and sophisticated than the eye, the camera obscura 
comprises a darkened room or box with a small opening that lets in light 
so that the scene in front of the aperture outside appears, upside down and 
backward, on a white surface opposite the opening inside (see figs. 115-18). 
Although Descartes could not explain how the cortical cortex rights the 
image or how the faculty of sight functions, his experiment showed how the 
human eye images an object. It also reveals that Descartes considered the eye 
a scientific instrument, as Galileo had some decades earlier. To these early sci- 
entists, optical devices such as the telescope and the camera obscura were just 
extensions of the human eye, which they prized as the first and best instru- 
ment for the acquisition of empirical knowledge. 

Descartes’s model of the human eye was shortly to be embodied in a 
new optical device known as the artificial eye (oeil artificial, Kunstauge). A 
late-seventeenth-century painting attributed to Domenico Remps (Florence, 
Museo dell’Opificio delle Pietre Dure; see Conihout 1996) provides the earli- 
est record of this instrument, which appears alongside branches of coral, 
exotic insects, magnifying mirrors, medallions, and other wonders in a three- 
tiered Wunderkabinett. Such devices were fabricated throughout the eigh- 
teenth century by instrument makers in London (George Adams I and II, 
Benjamin Martin), Paris (Jean-Antoine Nollet), and Nuremberg (Stephen 
Zick, Paul Jacob Zackeln). For George Adams II, son of the famous instru- 
ment maker to King George III, the artificial eye was “one of the most perfect 
and satisfactory instruments” in the ongoing struggle to harmonize faith and 
reason, but it had simple practical applications as well. In August 1765, 
Martin shipped an artificial eye fashioned from turned brass (fig. 21) to 
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